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ABSTRACT

The purpose of a Measurement Process for Evaluation is to develop
a systematized procedure for selecting and constructing observational

techniques given certain operationalized components for a goal.
It was ascertained that:

(1)

education in non-traditional or inno-

vative settings require that particular emphasis be placed on detailed
and specific needs and purposes of individuals and decision-makers in-

volved in an enterprise;

(2)

effectiveness of such settings were a func-

tion of the suitability of activities of an enterprise for particular

purposes or goals.

Thus, the following considerations were included

within the implementation of the Measurement Process in order to accomplish effective program development:
1.

a cybernetic relationship between Evaluation and DecisionMaking, as well as the coordination of elements of Need

Analysis and Evaluation
2.

the provision of a formative evaluation component for inprocess evaluation of the enterprise this strategy will,
through its mechanisms for regular feedback, help provide
for coordination of elements and continuous assessment
of reliability, validity and costing of observational

techniques
has been
During the Field Test, the Fortune/Hutchinson Methodology

models for deconceptualized as constituting a set of general systems

implementation
termining goals, parts, operationalization and

v

of the

•Measurement Process for Observational Techniques

—whereby

each step of

the Evaluation Methodology has been conceptualized as
contributing in

an interrelated and interdependent manner in providing data
to the

decision-maker.

It has been the goal of the Field Test to collect data

in an open classroom environment concerning the attainment of the

following affective goals:

the ability of children to work in groups,

as assessed through observational techniques which measure verbal and

non-verbal modes of group participation; the ability of children to

work independently.

Data was collected by two trained observers with

the aim of preserving directness and naturalness under conditions that

were:

(1)

Modified Obtrusive

— children

were aware that visitors were

present, but data was collected without overt knowledge of an evaluation;
(2)

Unobtrusive

— observations

were done through an observation tower and

children were unaware of the evaluation process or the presence of visitors.
Results from observing indicated that both reliabilities and

validities for observations done under the Modified Obtrusive condition
were consistently higher than reliabilities and validities for observations done under the Unobtrusive Condition.

Higher reliabilities and

validities appeared to be a consequence of more direct and more naturalistic conditions for observing.

It appears that the proposed Methodology

for implementing the Measurement Process will continue to be successful
innoin producing data geared to a decision-maker's needs and goals in

vative environments, with the following revisions:

(1)

calculation of

observers
average percentage agreement between observations of different

before redesigning the observational technique;

(2)

voluntary use of

enhance a desadditional supplementary statistical measures to further

variables used;
criptive or explanatory interpretation of the
vi

(3)

in-

elusion of a cost-effectiveness, cost-benefit or analogous procedure
for costing various alternative schemes for observational techniques;
(4)

inclusion of results from costing analysis to be used as validation

of basic trend of information previously delineated during earlier

phases of the Measurement Process.
It appeared that an Evaluation Methodology that is most likely to

be successful in open or innovative environments is one that is:
1.

process oriented

2.

representative of a continuing ongoing process with
provision for utilization of feedback on a regular basis

3.

capable of producing a wide and flexible range of observational techniques to suit the particular needs of
decision-makers at various points on the continuum of
openness

4.

5.

capable of producing observational techniques that mirror
as closely as possible actual operationalized goal components that are to be measured
capable of producing observational techniques that are
relevant to the needs of the environment in which the
operationalized goal components are to be measured.

concepResults indicated that the Fortune/Hutchinson Methodology

tualized as a system meets the above criteria.

In addition, the opera-

efficient in
tionalization procedure was found to be particularly
goals.
attaining the operational meaning of affective

The author

s

determination of
contribution included procedures for more accurate
for costing analysis
reliability and validity, as well as procedures
of observational techniques.
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CHAPTER

I

INTRODUCTION

Purpose
The purpose of this dissertation is to develop a methodology
that would provide guidelines for the use of the measurement process in
the evaluation of innovative educational enviroments.

Innovation as

used in this study means any departure from the traditional mode of

classroom instruction.
Background
Current standardized tests, even the most reliable and valid tests,
all possess problems caused by reactivity from the measurement process.

The respondent who takes these tests is aware of the fact that he is

being tested, hence the reactivity effect.

In addition, since the respon-

dent is aware of the fact that he is being tested, this greatly increases
the chance that in taking a test

,

he may be involved in playing a role.

Consequently, the implications of this is bhat particularly where the goal
of an enterprise includes growth in the affective domain, assessment of

these goals by standardized tests may not provide an adequate means of

measuring attainment of these goals or objectives.

The area of unobtru-

sive measurement does suggest some alternative measurement procedures

which can be used

— procedures

which can reduce problems caused by reac-

tivity from the measurement process (Webb, 1966).

Hence, there is a need

observathat unobtrusive measurement be accompanied by reliable and valid
the
tional techniques which can more directly observe behavior, given

enterprise resources of time and money.

2

,

In order that a measurement plan be sensitive
to the purposes of

evaluation, it is necessary that the principle of
criterion related

validity be stressed.

Validity needs to be assessed in terms of which

operationalized observable behavioral component most meaningfully
measures, attainment of the goal.

Reliability would be assessed by the

a bi-li-ty of the observational techniques to yield comparable
results in a

second application on the same subjects.

Statement of Problem
The ideal observational technique is one which involves characteristics which are:
(3)

unobtrusive.

(1)

directly observable;

(2)

done under natural conditions;

The Implementation of Measurement in the Fortune/Hutchinson

Methodology presents some steps to guide the evaluator in selecting the most
effective observational technique (Hutchinson, January 1972).

However,

there is a need for a more complete methodology which would provide evaluators with a systematic set of rules and procedures when selecting valid

and reliable observational techniques, subject to the constraint of time
and cost.

Significance of the Problem
At present, there are insufficient systematic procedures for helping

evaluators to decide which observational techniques would be most appro-

priate for which operationalized goals.
(1)

This decision necessitates that:

the operationalized component of a given goal be as complete as pos-

sible;

(2)

a methodology be developed for specifying a process which will

help evaluators to select or construct observational techniques given

certain operationalized components of a goal.

.
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-

The development of such a methodology would also
be a significant
step toward reducing unnecessary variability caused by the
danger of

different evaluators choosing observational techniques of different
characteristics to deal with the same operationalized components.

In

addition provision for a systematized procedure for selecting and

constructing observational techniques would increase overall efficiency
of the part of the evaluation process which deals with this aspect.

Further Development of the Measurement Process
Further development of the measurement process can be fostered by the
use of Meta-Methodology which has as its goal the production of a methodology for any definable purpose.

This methodology must meet three criteria:

desirability, practicality and operationalizability

.

Desirability would

be met when the people for whom the methodology is designed wish to employ
the method.

Practicality is met when it is possible to build and develop

a method for that purpose.

Operationalizability is met when the purpose

of the methodology is capable of being defined in terms of directly ob-

servable behaviors and/or states.

Since Evaluation Methodology has as its

purpose the provision of data for decision-making, the implications are that
information provided by the measuring process should also possess decision-

maker validity (Hutchinson, 1972,

p.

7).

Within the context of this study,

the purpose of the methodology would be to provide procedures for reliaDility
cost)
and validity of observational techniques in evaluation (as well as

assessment
As a prerequisite to developing a measuring process for the

particularly important
of goals in innovative educational environments, it is
provide guidelines for
that the Fortune/Hutchinson methodology be able to
that do not necessarily
doing a complete goal analysis in those environments

4

have the traditional parts of classrooms, school buildings, etc.

It is

particularly important that the tests of completeness used in the goal
analysis provide indicators and information concerning which activities
are important for the attainment of which particular goals.

It has been

stated that a problem in the use of observational techniques is lack of
focus due to lack of knowledge concerning what affects the attainment of

particular goals (Neujahr, 1972).

This factor helps to provide the

rationale for a complete, thorough and operationalized goal analysis.

The

completeness and specificity of a goal analysis would help assure efficiency
in the Measurement Process within the context of the type of educational

environments considered in this study.

Research Procedures
Research procedures would include a review of related literature in
the above area.

This review will also include a review of some basic re-

cording techniques used in studies related to proxemics, where proxemics
is the study of how man unconsciously structures microspace (Hall, 1963).

There will be need for a careful review of the Fortune/Hutchinson methodology to see how basic measurement principles of reliability, validity,
and cost can be incorporated within the suggested procedure for observa-

tional techniques.

The second step would be the further development of a

methodology with a carefully defined purpose of suggesting a measurement
process for evaluation.

The third step would be to test this methodology

objectives are
in an innovative educational environment where affective

development of
considered to be important goals for overall educational

students.

a school
This suggests an alternative type of school setting,

open educational
Which uses non-formal educational strategies or an

setting.

revisions in the
The fourth step would be the making of needed

;

:

5

•methodology.

The fifth step would constitute summary, conclusions
and

implications for further work in this area.

Measurement in the Fortune/Hutchinson Evaluation Methodology
Briefly, The Development of Observational Techniques in the Fortune/

Hutchinson Methodology necessitates the following steps (Hutchinson,
January 1972)
1.

Determination of resources

—time,

money, staff

— that

are available;
2.

Determination of a sampling plan; determination of
whether a measurement consultant is necessary;

3.

Choice of an operationalized component for measurement

development; implementation of an observational
technique

4.

a)

Choosing the unimplemented observational technique that has been developed for the highest
priority operationalized component of the highest
priority goal for the highest priority decisionmaker; choosing the highest priority operationalized component without a developed measurement
device

b)

Determining how many resources time, money,
staff that are available for this decisionmaker for developing an observational technique
for this component;

—

—
—

Design of ideal observational technique and/or development
of a recording device
a)

Development of a recording device and/or observational technique that would have the
pre-recorded information of the name of the
decision-maker the name of the goal and the
name of the operationalized component;
,

b)
’

Development of a recording device and/or observational technique for recording part of

;

6

the enterprise being observed, time of
observation, names of subjects and actual
observations of subjects;
c)

5.

Planning to observe operationalized component
directly and unobtrusively under natural
conditions

Test the recording device or planned measurement for reasonable
cost
a)

—

6.

—

Determining the resources time, money and
staff that are available to this activity;

b)

Carrying out the observational techniques
on a sample other than those to be observed
in implementation;

c)

Documenting problems in using the recording
device and redesigning;

Determine which element of the planned measurement costs too
much;

7.

Alter the degree of obtrusiveness;

8.

Alter the degree of naturalness by planning a stimulus situation maximally consistent with the decision-maker's goals
for the enterprise and as nearly natural as possible;

9.

Alter the degree of directness by planning a stimulus

situation maximally consistent with the decision-maker's
goals for the enterprise and as nearly natural as possible;
10.

Test the observational technique for completeness

— deter-

mining resources, reliability and validity;
11.

Document the proposed observational technique contrasted
to the ideal measurement technique.

Ask decision-maker

if data produced makes a difference.

Given the aim of development and implementation of an observational

)
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.technique, an important step toward accomplishing this aim
would be the

investigation of gaps in the measurements process in the
Fortune/Hutchinson
Methodology.

Benedict (1973) defines a gap as "an interruption in

continuity

Benedict states that the investigation of gaps would be multi-

.

dimensional; it would include the following:
(2)

prioritization of gaps;

(3)

(1)

identification of gaps;

development and field testing/or field

testing and development of the prioritized gaps.

Prioritization would aid

in separating major gaps from minor gaps according to prioritized criteria
of interest.

McGraw, Waldrop, and Bunda state that variability of the object of
observation'

— unstable

estimates of behavior

— is

the most important source

of error variance (McGraw, Waldrop, and Bunda, 1972).

Bolen (1973) has

cited the following factors pertaining to reliability and validity when

evaluating instruction:

(1)

reliability depends on the degree of objectivity

established in collecting and interpreting the desired behavioral data;
(2)

validity is dependent on agreement on definitions and agreement about

the function to be measured;

(3)

functions, to be measured or assessed,

should have objective specifications stated in observable terms.

These

factors stress the need for a measurement process for evaluation provided
by the Fortune/Hutchinson Methodology which would specify how procedures
of reliability and validity can hopefully close the gap concerning the

appropriate uses of observational techniques.
Field Test of the Measurement Process

According to Gordon (1972), field testing (when applied to the measurement process) should produce information which concerns the following questions:

(1)

Does the observational technique development produce observational

8

techniques for the evaluation?

(2)

Does the implementation of the

Measurement phase produce a recording device which permits
collection
of data?

Gordon specifies that Meta-Methodology acts as a procedure

from which a methodology can be derived (Gordon, 1972).

The field test

would serve the purpose of being a parsimonious approach which would
suggest the need for revisions.

According to Coffing (1973)
Cl)

,

a field test has two basic purposes:

To determine whether the methodology worked at all;

(2)

To identify

which parts, if any, failed and therefore need to be revised (including
identifying gaps in the methodology)

.

The field test design calls for

application with an actual decision-maker selected by the developer.

To

accomplish these purposes, says Coffing, it seems reasonable to apply the

methodology in the simplest conceivable and available situations (Coffing,
1973),

If a methodology is successful under

given specified conditions,

a field test would produce knowledge of success under these conditions.
If the methodology were to fail either in total or in some parts, one

would conclude that it needed to be revised; and under the simplest test
conditions, one could most easily observe which parts needed revision
(Coffing, 1973).

Using as guidelines the abovementioned characteristics,

it is then possible to conceptualize specified conditions that should be

met when field testing the measurement process.

Innovation as used in this study will include alternative educational
environments, open classrooms and schools without walls.

In Schools With-

(Greenberg
out Walls, students may learn anywhere and everywhere in the city

and Roush, 1970).

In open school settings, students are often involved in

independent directed study (Carlson, 1973).

These departures from traditional

..
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educational practices indicate the need that the
Fortune/Hutchinson

Methodology provide guidelines for assessing goals
where the total community environment or the total city constitutes
the area for learning
facilities, rather than a single building named
"school".
Ideas from Proxemics and recording techniques used
in Proxemics will

be applied towards the development of the methodology
for the measuring
process.

Towards application of proxemics to the measurement process
of

evaluation, there is specific need for a methodology which allows for
the

measurement process to be conducted in a naturalistic environment.

The

application of proxemics will further aid the development of thinking
directed towards conceptualization of measurement done under conditions

which are naturalistic and the utilization of observational techniques
under naturalistic conditions.
c

Field testing in this study would necessitate a re-conceptualization
or broadening (or possibly redefining) of what actually constitutes parts
of an enterprise.

Emphasis would be placed on detailed and specific needs

and purposes of a particular educational endeavor and decision-maker (s)

Hence, when considering the choice of a field site, this requires the

ability to modify the Fortune/Hutchinson methodology where observation is
not only physical (i.e., an unobtrusive video tape), but also unobtrusive
and non-physical (i.e., observing the pattern of seating arrangements or
the pattern of communication of co-acting

groups within an environment)

Hence, the methodology would need to be adaptable to:

(1)

serving the

needs of measurement or observing with both physical devices and non-physical

devices under naturalistic conditions; (2) providing guidelines that allow
for determination of reliability, validity and cost in an open environmental

10

setting.
Fxgure 1,1 at the end of this chapter on the
following page is a

Flow Chart of the Fortune/Hutchinson methodology.

This chart illustrates

the expected path one would follow through
the methodology.

s
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Figure 1.1

FLOW CHART ILLUSTRATING FORTUNE/HUTCHINSON
METHODOLOGICAL SYSTEM
.
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CHAPTER

II

LITERATURE REVIEW AND BASIC ELEMENTS OF THE

MEASURING PROCESS

This section on review of literature will cite literature on the

following topics:

Alternative Schools; Open Schools and Schools Without

Walls; Formative Evaluation; Proxemics; Affective Variables; Unobtrusive

Variables; Costing Analysis.

Innovative enterprises have been concep-

tualized as existing on a continuum of openness from the alternative
type of environment to the more open environment.

Thus, enterprises

listed in the beginning are perceived to be relatively less open than

enterprises listed near the end of the literature review (i.e., schools

without walls)

Review of Literature
Educational alternatives are composed of a variety of educational
processes including open schools, schools without walls and multicultural schools.

Arguments for acceptance and extension of public

alternative schools have included the following:

the need to provide

variation in individual learning styles (psychological)
of a variety of teaching styles (pedagogical)

;

;

the legitimacy

the widespread needs and

interests of the public school clientele (sociological and psychological);
the need for economic austerity (political)

According to Brownson (1973)
focus on the need to:

,

(Brownson, 1973).

the most primary arguments tend to

personalize learning and teaching, respond to

and manifest democratic
community needs, reflect economic responsibility

principles.

argued for the
Proponents of alternative public schools have

13

development of educational alternatives rooted in
individual choice and
developed out of the cooperative concerns, insights
and talents of all
those involved in effecting a new strategy for
educational change, re-

form and renewal.

Alternative schools in San Francisco, Oakland and

Berkely, California have been generated within the public
school system
as a response to those who have been less than satisfied
with current

practices in American public education at the elementary and secondary
levels (Lewis, 1973).

Handling Some Alternative Schools
The College High School in New York is an alternative plan that lies

somewhere between the traditional school and the innovative John Dewey
High School in New York (Golden, 1973).

It recognizes that students

should have the right of choice; some students will function better
in a

traditional school setting, while others will prefer the completely

innovative, computerized and free school on the model of John Dewey High
School.

Both schools serve large urban areas.

The College High School

is an attempt to offer high school students viable alternatives which

also include:

traditional schools, schools without walls and the John

Dewey High School (Golden, 1973).

Within the College High School, the

students are offered a variety of alternatives in courses, programs,

activities and teacher selection.
The West Philadelphia Community Free School was designed as an

alternative within public high school education in one of Philadelphia

predominantly black school districts (Fiske & Eriksen, 1973).

s

The inno-

vative aspects of the school are outlined in the PASS Model (Public
which
Alternative School System), and extend from its physical structure

14

consists of "Houses" scattered throughout the community.

Within the

Houses, each teacher is responsible for a "Family Group"
of no more than

fifteen students.

The focus of the educational program is one of mastery

of basic skills through individual and small group
instruction.

Grade

levels are eliminated; marks are replaced by detailed evaluation.

educational program is also carried outside the school.

The

Students spend

at least 20 percent of their time working and studying with volunteer

instructors in community businesses and institutions.
The goals of the PASS Model are directly concerned with students
in an informal environment (Fiske & Eriksen, 1973).

Teachers are faced

with the task of helping students adapt from a traditional atmosphere
of structured learning to an informal one permitting and encouraging self-

exploration.

It is said that unlike traditional high schools,

the Com-

munity Free School provides an environment in which three kinds of
teacher interaction take place:

in planning curriculum, in evaluating

the strengths and weaknesses of the program, and in coordinating and

implementing daily activities (Fiske

&

Eriksen, 1973).

In addition,

teachers were responsible for developing curriculum which would interest

students, for encouraging them to work in this new environment, and for

responding to their widely varying academic needs.
The educational program of the Philadelphia Community Free School
is meant to give students a chance to control what happens to them; students

are encouraged to take part in the development of the school (Fiske

Eriksen,

1973).

&

The PASS Model stresses the importance of the Family

Group unit as the key to the House structure.

This Family Group is de-

fined as the starting point for all other relationships in the House.

15

According to the Model, the teacher's role is to view learning from the
learner's perspective; of the 10 teaching criteria listed, nine deal

specifically with the teacher

s

ponsibility for learning (Fiske

ability to help students assume the res&

Eriksen, 1973).

"Schools on Wheels" is an Alternative School Project in Philadelphia

which serves approximately 300 students from grades 10 through 12 in six
districts (Today's Education, 1973).

The school is essentially a self-

contained motor home with its own cooking and sleeping facilities.
the learning alternative for this school,

Travel,

is made economically feasible

through a series of group tours in Art, Politics, Language and Design.

A

Learning Through Travel Committee composed of students, parents and staff
suggest kinds of trips that might be educationally feasible.

The following

were recommended as guidelines for those anticipating a "school on wheels"
alternative (Today's Education, 1973):
(1)

Careful, adequate and systematic planning

(2)

Involvement and Informing of Parents

(3)

Agreement on rules before starting trips

(4)

Records of trips (on journals, tapes, or photos); provision for

careful review and study of trips to facilitate learning
(5)

Having an educational focus for each trip

The Milwaukee Independent School is an alternative school based on
the premise that students have personal interests which should be the

starting point for education (Armstrong, 1973).

Hence, the program re-

flects particularly a focus on the individual student

s

needs, and the

emphasis that teachers assist students according to the personal needs
of students.
is an
The Non-Formal Education Project in rural areas of Ecuador
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outgrowth of the need to provide alternative sources of education
that
are non-traditional (Evans & Hoxeng).

The approach used is geared towards

generating multiple techniques and methods for non - school education.

Such

an approach is based on the assumption that people's interest will continue longer if opportunities are provided to choose activities from a

variety of alternatives (Evans & Hoxeng).
Hence, the issues involved in establishing non-traditional educa-

tional strategies have been varied (School Review, Feb. 1973).

Non-tra-

ditional alternatives have been established because of the need for improved course content; personal development and fulfillment; better

preparation for job success; improved functioning in the areas of reading
and math; a variety of other pedagogic, cultural or political reasons

(School Review, 1973).

Some Open Education Alternatives
In Open school settings, students are frequently involved in indepen-

dent study (Carlson, 1973).

The basic difference between the traditional

and the open classroom is one of structure.

In the open classroom, the

room is often divided into interest areas for math, science, language
arts, etc.

In Open classrooms, children usually work independently or

in small groups; they are free to move about the room and explore interest

centers until they find some project with which they can become involved
(Short, 1972).

Teachers in Open classrooms stress affective growth as

well as cognitive growth; hence, it is obvious that the teacher be able
1972).
to respond to the changing individual needs of the child (Short,

School
The program design of the Philadelphia Parkway School (The

service
Without Walls) conceptualizes the idea that the school is a
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organization whose function is to help the student as he pursues his own
self-initiated learning scheme (Armstrong, 1973).

Essentially, the Park-

way Program is an activity, planned and carried out by a group, with the

purpose of improving the learning of the members of the group (Bremer

Moschzisker, 1971).

&

There are no particular commitments to times and
.

places; the commitment is primarily to learning and then to the means of

achieving that end.

The Parkway Program became known as the "School

Without Walls", since it had no buildings

— at

least in the conventional

sense.

A student in the Parkway Program must belong to a unit, or community
of about one hundred and sixty people.

belong to a tutorial group.

Within that community, he must

This tutorial group is said to be the basic

feature of the Parkway Program (Bremer

&

Moschzisker, 1971).

Its pur-

poses are to:
1.

Act as a support group in which counseling can take place;

2.

Function as the group in which the basic skills of language
and mathematics are dealt

3.

with;

Serve as the unit in which the program and the student's
S

performance are evaluated.
Beyond membership to this tutorial group, the student may take a number
of courses of study, belong to one or more management groups, attend

town meetings, elect to work independently.

Providence, Rhode Island's Alternative Learning Project known as
with a learning
a "school without walls" furnishes high school-aged students

model that is in contrast to the traditional classroom bounded by four
walls (Calabro , 1972).

Learning for students is fostered through activities
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that provide experience in an authentic life situation
such as community

health centers and gas stations.

The student and the teacher sign a

social contract which is a set of guidelines for objectives,
materials,

activities and methods to be used for acquiring learnings.

Course

specifications can be changed to meet individual student needs.

One

innovative aspect is the replacement of grades by the use of a monthly

evaluation for each student's work accomplished through the cooperative
efforts of both teacher and student.

This arrangement tends to foster

individual growth as a response to meeting student's needs; hence,
learning becomes a personalized adventure rather than a response to con-

form to externally imposed standards (Calabro, 1972).
Implications from Review of Educational Alternatives and Open Education
The above review of literature suggests that an innovative educational

environment is one that is characterized by some degree of change from
O

the usual traditional mode of classroom instruction in an ordinary school

building.

Thus, innovative educational settings presents "varying degrees

of opportunities for learning to occur outside the traditional classroom.

These opportunities are possible since non-traditional education is geared
to the specific needs of the individual.

The effectiveness of education

in non-traditional settings is particularly determined by whether the

characteristics of setting match the needs and goals of the population
that is to be served by these settings.

This in turn implies that the

development of innovative environments can be fostered by a systematized
analysis of such a setting with a formative evaluation component to further

advance goals of the population to be served by such environments.

Another

implication is that standardized measures used primarily in traditional
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schools may or may not be relevant for decision-making in
innovative

environments.

This may necessitate additional factors to be accounted

for when collecting data in innovative environments.

Conceptualizing Evaluation as a process to be begun by systems
analysis has been stressed in current literature (Rath

&

Rath, 1973).

Utilization of a systems approach will aid in further conceptualizing the
interrelationships of the functional parts of the enterprises (Silagyi
Blanzy).

&

It will also aid in seeing the interrelationships of goals.

Hence, applying the systems approach to the Fortune-Hutchinson Evalua-

tion Methodology will allow this methodology to provide a model of a

systematized analysis of an innovative educational environment.

Rath also

supports the use of multiple procedures and the creative use of the
computer in collecting and, organizing data obtained through unobtrusive

measures (Rath

&

Rath, 1973).

Greenberg and Roush also cite the

potentiality for the use of the computer in non-traditional environments
together with the possible development of individualized instructional
systems and the interdisciplinary study approach (Greenberg

& Roush,

1970).

A concept which is basic to the systems approach is that of a model,
which is an abstract representation of reality that is used to describe,
predict and control the system which it attempts to represent (Andrew
Moir, 1970, Ch. 3).

natory purposes

,

In Education, a model may also be used for expla-

whereby the explanatory model is used to explain an

observation or phenomenon (Shaikly, 1972).

&
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p ecial Problems

S

f or

Eva luation in Alternative and Open Education—
Formative

Evaluation
Utilizing a formative evaluation component for innovative environments will help assure that data collected will be particularly used
to
form decisions concerning program development.

Formative evaluation is

described as seeking information for the development of a curriculum or

instructional device; whereby the developer wants to find out what arrangement or what amount of something to use (Stake, 1969).

In formative evalua-

tion, it may be desirable to measure a variety of impacts of a large number
of alternative subparts of the curriculum (Larkins and Shaver, 1972).

Formative evaluation includes decisions illustrative of the following:
teaching and curriculum methods, content of the curriculum, location of
;>

large subparts of the content and the sequential development within each

part of the curriculum.

Formative evaluation can also be conceptualized as the process whereby program developers systematically analyze and collect information for

correcting system deficiencies (Abhedor, 1972).

It can also be utilized

as part of an effort to further refine and improve the effectiveness of

the curriculum (Light & Reynolds, 1972).

Hence, formative evaluation can

be instrumental in providing a systematic developmental process for con-

tinuous and regular improvement in program efficiency (Abhedor, 1972).
As such, it can be a vital component for efficient program operation of
an innovative environment.

Measurement

&

Evaluation:

Evaluation applied to the Measurement Process

and Proxemics

described in
The current state of the art of Evaluation has been

.
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•

detail by Benedict (Benedict 1972

& 1973).

According to Benedict, the

state of the art can be summarized as follows:
1.

The area of educational evaluation
theory and
conceptualization is sadly lacking.

2.

Now, more than ever, there is a need for comprehensive
evaluation procedures to be developed.

3.

To date, development of comprehensive evaluation
procedures have not been done at a very rapid
rate.

Although there exists much work in the development of methodologies
for test theory, the task here is to look at the Measurement Process
in

Evaluation.

The above states of the art can be utilized to conceptualize

a Measurement Process for Evaluation since such a process is:

sadly lacking;

(2)

in need of comprehensive development;

(3)

(1)

in need of

being developed at a rapid rate.
Bolen makes the following comments in reference to concepts related
to reliability and validity in the evaluation of instruction (Bolen,

1973)

:

Reliability is crucial since it refers to the ability of an

instrument to measure the same thing.

Bolen states that for subjective

instruments, objectivity in evaluating behavioral data becomes more
difficult; hence, care must be taken to ensure minimum variability among

observers in evaluating the derived data.

Reliability is more likely to

be obtained with an instri^ment built on a broad base of behaviors (Bolen,
1973)

According to Bolen, an instrument which yields consistency in data

interpretation among its users will also help assure validity.

The degree

of validity established depends on how close it relates to the criterion.

Agreement of definitions is said to be a necessary condition for
assuring validity (Bolen, 1973).

Bolen states that an instrument
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designed to evaluate instruction should
specify the kind of behaviors to
be evaluated and include the criteria
for judging outcomes.
For the use of observation schemes,
there is no clear guide for the

selection of an appropriate reliability
coefficient; nor is there any resolution of the problem of interpreting differences
in the values of the

various coefficients for the same test (McGraw,
Waldrop

& Bunda,

1972).

With respect to classroom observation techniques,
one measure of relia-

bility is "the extent that the average differences
between two measure-

ments independently obtained in the same classroom is
smaller than the
average difference between two measurements obtained in different
classrooms" (McGraw, Waldrop

&

Bunda, 1972).

While inter-rater reliability is a basic factor to be established,
it needs to be strengthened by other characteristics such as more
precise

definitions of behaviors and more extensive training of observers (McGraw,

Waldrop

&

Bunda, 1972),

Also, increasing the number of observations tends

to increase the possibility of stable estimates of behavior, thereby re-

ducing possible problems caused by intra-object variability.

Instructional activities, within or outside of a classroom setting,
can to a large extent be analyzed in terms of structural and functional
aspects.

These can be used as guidelines for observing relevant behaviors

in various environments.

Structural aspects are:

communication structure,

which includes role structure; role allocation and role assignment; physical
location of teacher and students (Neujahr, 1972).

Functional aspects in-

clude content of communication and the communication mode

(Neujahr, 1972).

Variables such as sex and age can be analyzed by correlating them with

relevant structural and/or functional categories.

Consideration of relevant
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and functional categories can be greatly aided by
focus on a prioritized

order for establishing the relevant importance of
educational goals, as

well as a knowledge of what effects the attainment of
particular goals
with particular students (Neujahr, 1972).
Literature review in the last few paragraphs suggest that
techniques
for establishing approximate guidelines for observing relevant
behaviors
in innovative environments can be obtained through applying
information

from a wide variety of disciplines.

An example would be the application

of ideas from the area of Proxemics.

Proxemics is defined as the study of how man unconsciously structures

microspace (Hall, 1963).

Hence, the principal reasons for investigating

behavior on this level is the absence of conscious distortion.

The

absence of conscious distortion indicates that ideas from Proxemics may
be valuable as an application of unobtrusive variables, if a suitable

measurement process sensitive to the needs of evaluation can be created
for the incorporation of such variables.

Proxemic behavior is by its

nature, reduced to a transaction-— a transaction between two or more parties, or one or more parties and the environment (Hall, 1963).

The nota-

tion system used is designed to systematize observation in the simplest

possible way, and at the same time, provide a record so that similar events
can be compared across time and space.

Some examples of the application of Proxemics to the study of behavior

include studies done in personal space, leadership, small group ecology
and seating aggregation.

In studies done in personal space, the key ques-

tion was the method in which people arrange themselves when interacting.
this type
A setting was selected in a cafeteria of a mental hospital, since
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of environment permitted naturalistic
observation (Sommer, 1959).

Results

of observations indicated that people in
neighboring chairs interacted

more than people in distant chairs; those
in corner positions interacted
more than people alongside one another or
facing each other (Sommer,
1959).

Studies were conducted in a natural setting of a
cafeteria to deter-

mine how people in small groups arrange themselves
vis-a-vis leaders who
occupy various positions (Sommer, 1961).

Data consisting of diagrams

of the way groups of people arranged themselves
indicated that leaders

preferred end positions at tables; other people sat close by.
In studies of small group ecology, pairs of students were observed

through the use of instruments used for notation purposes.

Students were

observed in a cafeteria where interaction was encouraged and in

a

library

where interaction was discouraged, in order to learn how groups arrange
themselves (Sommer, 1965).

Results indicated that different tasks were

associated with different spatial arrangements; the ecology of interaction
differs from the ecology of co-action and competition.

For example, in

the cafeteria, observational instruments showed that people chose to sit

across from one another, while in the library people chose a distant seating pattern.

In general, casual groups preferred corner seating; cooperat-

ing groups preferred to sit side-by-side; co-acting groups preferred to
sit opposite one another.

Interacting groups were conversing and studying

together; co-acting groups were occupying the same table, but they were

studying separately.

There was a trend towards the use of adjacent chairs

for casual and particularly cooperating groups (Sommer, 1965).

A tentative index of inter-racial attitudes was used as an index of

.

:
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aggregation in order to indicate "clustering by race" as
opposed to
enforced segregation (Wallace, 1966).

Schools selected for this study

ranged from militant liberalism to traditional
non-integrationist attitudes

The index used was computed as

.

I

=

(A - EA) /Standard deviation of A where:

A =

observed number of adjacencies;

EA =

expected number of adjacencies under randomness;

Standard Deviation of A = the standard deviation of number of adjacencies

under randomness.

Schools in the study by Wallace showed:

expected difference in degree of aggregation;

(2)

(1)

the

significant aggregation

by sex and a negative mean index (indicating fewer Negro-White seating

adjacencies than would be expected by chance).

Hence, this study as well

as other studies mentioned above, suggest that some work done in Proxemics

can be applied to observation to behaviors in naturalistic innovative

environments

Measurement

&

Evaluation:

Evaluation applied to the Measurement of

Unobtrusive and Affective Variables
Webb implies that the goal of his monograph on unobtrusive measures
is not necessarily to replace more traditional methods like the interview,

but rather to supplement and cross-validate these measures with other

measures that do not require the cooperation of a respondent, and therefore do not themselves contaminate the response (Webb, 1966).

Webb

states that threats to validity presented by the use of a single traditional

method include:

the reactivity effect; role selection, as a result of

awareness of being selected for measurement; measurement as a change agent
caused by the measurement activity introducing changes in what is being
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measured; response sets or response biases.

Webb guards against the use

of absolute isolated measurement;
he argues for the use of multiple
methods
as a methodological framework within
which both the traditional and the

more novel methods can be evaluated.

The use of correlations between un-

obtrusive measures and other substitute measures
(or less ideal measures)
as a means of gathering data have been
suggested by others

(Proper, 1972).

The following are cited as some examples of
unobtrusive type of measures
(Webb, 1966, Ch.

1):

the degree of clustering of racial groups in
lecture

halls as a measure of racial attitudes; the counted number of
bottles in
ashcans as a measure of whiskey consumption; library withdrawals
as a

measure of the effect of introduction of television into a community;
the
shrinking diameter of a circle of seated children as a measure of the degree of fear induced by a ghost-telling story.

Borich reports that repeated measurement over short periods are

particularly applicable when the affective variable can be measured unobstrusively (Borich, 1971).

Borich states that behaviors such as student

anxiety; absences; disciplinary sanctions, lab and library use; requests
for help; as well as attitudes toward oneself and one's peers; have been

referred to by Webb as outcroppings, by Stuff lebeam as instrumental criteria, by Dyer as educational process variables and side effects, and by

Barro as proxy variables.

According to Borich, these variables are related

to Stake's transactions, and the use of multiple measures can be used to

provide a composite or profile of these behaviors.

Reliability and validity are said to be a particular concern to un-

obtrusively measured affective behaviors (Borich, 1971). Multiple measurements are particularly applicable to affective assessment, including

affective assessment done unobtrusively.

Book use as measured by one

27

index, browsing as measured by another and reading for
pleasure by a

third index provide opportunities for tests of convergent
validity.
Hence, the affective domain may be described by multiple measures
and
its validity attested to by converging behaviors (Borich,
1971).

Implementation of a curriculum with affective components can be
conceptualized in a variety of ways.

Weinstein states that the first

step in determining appropriate content and teaching procedures for a

curriculum geared to learners’ needs and concerns is to identify the
learners as a group as precisely as possible (Weinstein, 1972).

Weinstein

believes that since most people are taught in groups, knowledge of the
group's common interests and characteristics is a prerequisite to differ-

entiated diagnosis and individualized teaching (Weinstein, 1972).
The Taxonomy of Educational Objectives, Handbook II:

Affective

Domain, has been suggested as a tool for evaluating prepared teaching

materials (Rooze, 1973).

The Taxonomy developed by Krathwohl, Bloom

and Masia is perceived by Rooze to be a continuum of internalization.

Internalization is viewed as a process through which there is first an
incomplete and tentative adoption of behavior.
as including the following elements

1.0

2.0

The continuum is listed

(Rooze, 1973):

Receiving (Attending)
1.1

Awareness

1.2

Willingness

1.3

Controlled or selected attentions

Responding
2.1

Acquiescence in responding

2.2

Willingness to respond

2.3

Satisfaction in response
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3.0

4.0

5.0

Valuing
3.1

Acceptance of a value

3.2

Preference of a value

3.3

Commitment (Conviction)

Organization
4.1

Conceptualization

4.2

Organization of a value system

Characerization by a value or value complex
5.1

Generalized set

5.2

Characterization

Rooze reached the conclusion that educational objectives could be

placed on the continuum, and specific goals could be established (Rooze,
1973).

Groups could be pretested, taught with the materials under

study, and then retested against the stated goals.

Learnings developed

by the materials could then be evaluated in much the same way as goals

established from the beginning with the use of the Taxonomy (Rooze, 1973).
Methods of measurement are not necessarily limited to "paper and
pencil" type measuring situations, since a paper and pencil type test

may be of questionable validity for measuring many behaviors or responses thought to be important in the teaching and learning process
(Froe, 1972).

Froe states that other methods must become involved in

the measurement process

— observation,

interviews, records of activities

and participations, rating scales, etc.

It is recommended that:

(1)

measurement involve a multitude of different kinds of situations to
give the student a chance to display the behaviors that give evidence
that he knows, understands, has abilities and ideas;

(2)

examples other

29

than paper and pencil tests

cussion— be used;

(3)

— conversations,

measurement should include affective components as

well as cognitive components;
structured;

(5)

interviews and group dis-

(4)

many test situations should be un-

many test situations should also be unobtrusive with

evidence being gathered without the student having knowledge that he
is being tested

Measurement

&

(Froe, 1972).

Evaluation:

The Role of Measurement applied to the Costing

of Observational Techniques
It is a recommendable procedure that the evaluator begin the

measurement process with:

(1)

a resource allocation chart of the

enterprise's resources that could be used for the evaluation of particular goal components;

(2)

a chart or a matrix displaying goal components

with their associated activities and parts.

The Stetz GAP matrix is an

example of one type of matrix that can be used as a systematic procedure
for matching activities to goals and parts to goals and activities (Stetz,

1972).

Since the observational techniques are to be designed to measure

goal components, a matrix with matched components and a resource allocation chart would provide additional relevant collaborative information
for costing observational techniques.

Costing of observational techniques need to be reviewed in terms of:
(1)

the proportion of the budget, or resources that is used for these

techniques;

(2)

the unit cost of these techniques per student.

The first

of
consideration acts as a constraint for optimal use of different kinds

observational techniques.

The second consideration presents the decision-

relative to
maker with information concerning the cost of the techniques

by implementation
the number of students whose needs will be served
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of certain techniques.

The index used to cost observational techniques

can be multiplied by a time estimate of the amount of
time the technique
is to be used.

This would allow efficiency of the use of various techni-

ques to be considered relative to some time dimension, if such
informa-

tion was needed by the decision-maker.
If the decision-maker wants to consider the prioritized order of
goals

as a factor in making decisions, the evaluator can generate for the decision-

maker a supplementary table containing a list of prioritized goals and the
cost of measuring each, according to information elicited from the decision-

maker.

More elaborate techniques exist for considering the prioritized

order for goals depending on a decision-maker's needs for such information
and whether or not such data would possess decision-maker validity.

example, probability distributions,

For

and applications for utilizing Bayes

decision criterion can be used to reflect subjective probabilities and
utility values of the various goal components.

The application of the

Bayes decision criterion in costing analysis has been previously done by

others (Tanner, 1971, Ch. 4).

Information contained in these indexes can

then be used to reflect the cost of various goal components.

Since observational techniques are designed to measure specific goaltype components, the above information can then be assessed together with

goals, activities and parts with the help of a matrix used to display

such components.

Hence, it would be possible to determine both the rela-

tive cost per student for various observational techniques (which could
be used for comparative purposes)

,

and the cost for measuring goal com-

ponents by different observational methods or techniques.

maker would then be able to make decisions in terms of:

The decision(1)

the proportion

techniques relative
of cost of various kinds of observational methods or

.
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i

to the entire budget;

(2)

.

the unit cost of these observational methods

or techniques per students;

(3)

cost of various observational techniques

or methods relative to the goals that they are designed to measure, to-

gether with the associated activities and parts of these goals.

From a relatively short-range point of view, the purpose of costing
the various observational techniques would be to obtain an approximate

measure for comparing the internal efficiency to be expected by the use
of different observational techniques.

An example for improving the in-

ternal efficiency of these methods would include factors such as:

a

change in the quality or quantity of observational techniques used
(i.e. a quality consideration would be an observational technique that

would allow for direct and natural measurement of goal components, versus one that did not allow for this measurement)

.

Some consideration

could also be given to ultimate or cumulative benefits that might arise

from the use of the different observational techniques.

Utilization of

this measure would be particularly valuable if the decision-maker and the

evaluator wanted to look at evaluation from a long-term point of view.
Such a measure is referred to as external productivity considerations in

costing analysis (Coombs

&

Hallak, 1972).

It has been suggested that cri-

teria related to both internal efficiency or immediate benefits and exanalysis
ternal productivity or ultimate benefits be considered in costing
(Coombs, 1968).

External productivity factors are relatively long-ranged

considerations
present some guidelines that
It is the purpose of this methodology to
in the use of these technican be used for mainly the internal efficiency

implications concerning possible
The evaluator should also indicate
can be derived from the use
ultimate benefits or long-term benefits that

ques.
’

.

.

.

of various techniques, if the decision-maker
is interested in having data

for this purpose.

For purposes relating to both immediate
benefits and

ultimate benefits, measuring indices would
need to be created that are

sensitive to producing data that makes it
possible to make decisions relating to immediate or ultimate (long-range)
benefits.

Considering

overall efficiency, it would be of critical importance
that the data produced possess decision-maker validity in order to
prevent the voluminous

creating of indices and data that are either beyond the
needs for decision-

making or not meaningful to the needs of the decision-maker.
Basic Elements for a Measuring Process
The above literature review suggests that the following can be re-

commended desirable characteristics for the basic elements of a Measuring

Process for Evaluation.

.The

would-be elements for such

cribed on the right hand side of the page.

a

process is des-

The left hand side of the page

includes a description of relevant gaps that would need to be considered

before the proposed elements of measuring process can be realized.

Solu-

tions for dealing with these gaps together with a suggested revised

methodology for implementing the measurement process follows in the next
chapter

Elements

Gaps

1.

Determination of Available Resources:
Produce resource allocation chart
demonstrating availability of resources for given goal components.

2.

Determination of need of Measuring
Consultant

3.

Determination of Goal Components the
Decision-Maker wants (or needs) data
about
a.

Determine Goals through Goals
Process.

•

.

..

Elements

4.

b.

Execute Test of Completeness
for Goals Determination of
activities associated with
Goals

c.

Determination of Prioritized
Order of Goals Have DecisionMaker indicate by ranking the
priority of the goal components
he needs to have data about.

—

—

Determination of Parts of the
Enterprise.
5,

a.

Determine Parts of Enterprise
through Parts Process.

b.

Execute Test of Completeness for
Parts Determination of Inputs,
Interfaces and Outputs.

c.

Determination of Prioritized
order for Parts.

—

Integration of Goals and Parts by the
Decision-Maker
a.

Have Decision-Maker match goals with
its associated parts.

h.

Execute matrix of matched Goals, Parts
and Activities.

c.

Ask the Decision-Maker the priority of
the Goal-Part Components he needs to
have data about Have Decision-Maker
review and approve prioritized list
of Goal-Part Components.

—

6.

7.

Determination of Availability of resources
for this measurement plan.
Development of Measurement plan for the
chosen component: Conceptualize observational procedures for observing the acoperatual number of occurrences of the
tionalized component
a.

—

Directly the observer can actually
the
see or hear the occurrences of
component

.

.

,
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Elements

8.

9

.

Gaps

—

b.

Natur ally no conditions are
imposed by the measurement technique that elicits the kind of behavior to be observed; the only
stimuli present are those normally present in the enterprise
observed

c.

Unobtrusively
observation
in which the persons being
observed are not aware that
they are being observed and
can never become aware that
the observation has or is
being made.

—

Requires procedures for
varying directness,
naturalness and unobtrusiveness—:so that
these procedures can be
maximally consistent
with the decisionmaker's goals.

Determination of Previous existing
observational techniques that meet
requirements of measurement plan by:
a.

review of literature

b.

consultations with measurement
experts

Usage of Observational Methods
a.

:

If observational techniques
are not available,
1.
Design observational techniques that meet requirements
of measurement plan
2.
Test the plan for reasonable
cost, given resources
include
cost of observers, raters, etc.
Consider cost of alternative
3.
plans if Decision-Maker desires
to do so.

Requires cost effectiveness procedure for
the proposed plan and
possible consideration
of alternate plans.

—

b.

If observational techniques are
available
1.
Test the plan for reasonable
cost given resources—include cost
of observers, raters, etc.
Consider the cost of alternate
2.
sampling plans should decisionmaker desire to do so.

Requires costing analysis
procedure for the proposed
plan and possible consideration of alternate sampling
plans
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10.
Elements

Gaps

Determination of which measurement plan is acceptable to the
Decision-Maker.

11.

a.

Show the Decision-Maker the
cost - effectiveness data
for the available plan.

b.

Have the Decision-Maker
decide on acceptability of
plan given resources.

c.

Document the plan that is to
be used by designing some type
of recording device which has
the name of the DecisionMaker and the goals-parts
components to be observed.

d.

If plan is totally novel,
consider the need for trying
out plan on a sample other
than those to be observed.

Execute plan on Sample to be
observed.
a.

Determine Reliability of
observational technique by
repeating application on
the same subjects with the
use of preferably a different
evaluator.

b.

Determine Validity by assessing
the degree to which operationalized observable components most
meaningfully measure attainment
of goals.

12.

Present results to Decision-Maker.
a.

If Directness, Naturalness or
Unobtrusiveness were varied as
variables, ask decision-maker
if data produced makes a
difference.

b.

Recycle and re-do process from
steps #6 to end of Process if
Decision-Maker states that Data
did make a difference.

Requires procedures for
determination of reliability and validity.
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Rationale
Since, as previously stated, education in
non-traditional

settings require that particular emphasis be
placed on detailed
and specific needs and purposes of a particular
educational en-

deavor

the individuals within the enterprises and
the decision-

makers involved

there is evidence to support the rationale for

close coordination of Needs Analysis and Evaluation
efforts when

applied to innovative type of institutional settings.

This philo-

sophy of coordination should also be reflected in the Measurement

Process for Evaluation of innovative environments.
The effectiveness of non-traditional educational settings is

among other things, particularly a function of the suitability of
the activities of an' enterprise for particular purposes or goals.

Hence, there is a supporting argument that coordinated elements of

Needs Analysis and Evaluation Methodologies be built into the

Measurement Process for Evaluation.

Furthermore, in order to accom-

plish effective program development in innovative environments,
there is supporting evidence that formation evaluation strategies
be provided for in process evaluation of the enterprise.

This for-

mative strategy will through its mechanisms for regular feedback
help to provide for the needed coordination of elements, including

continuous assessment of reliability and validity of the observational methods used.

There should be an aim for a cybernetic

relationship between Evaluation and Decision-Making, as well as co-

ordination of elements of Needs Analysis and Evaluation.

These con-

siderations should be included within the implementation of the

Measurement Process.
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CHAPTER

III

A METHODOLOGY FOR IMPLEMENTATION OF THE MEASUREMENT PROCESS

The Criteria for the Need of a Meta-Methodology

Meta-Methodology has as its goal:
for any definable purpose.

the production of a Methodology

The Methodology is a systematized opera-

tionalized set of rules and procedures designed to accomplish this
purpose.

Four criteria have been stated to be necessary in order to

test the purpose of a Methodology:

desirability, operationaliza-

bility, practicality and redundancy /overlap (Benedict, 1970).

Benedict

states that the desirability of a sub-purpose in Evaluation Methodology
is also dependent on:

(1)

the call for it in the literature; (2) the

obvious importance of it tQ the Fortune/Hutchinson Methodology;

absence of extant methodologies to deal with the problem;

(4)

(3)

the

the pre-

vious non-identification of it specifically in the research literature.

Given the review of literature covered in the previous chapter, it
is obvious that a Methodology for the defined purpose of the Measuring

Process, measuring operationalized goal components, meets all four criteria.
It is the aim of the proposed Methodology to at least reduce gaps in the

Fortune/Hutchinson Methodology in areas dealing with reliability, validity
and costing of observational methods.

The following may be considered

of
to be an approximate prioritized order of the relative importance

these gaps:

(1)

validity; (2) reliability; (3) costing.

,

.
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The R elationships of Criteria to the Measurement
Process and the

Solution of Gaps

According to the criteria stated above, the Methodology produced
by the Meta-Methodology for the purpose of implementing a
Measurement

Process must meet requirements of desirability, operationability

practicality and reduction of redundance/overlap.

The Methodology

must also provide for solutions of gaps in the area of validity,
reliability and costing in conjunction with meeting the above criteria.
The following paragraphs suggest some solutions for reducing gaps to-

gether with the outline of the proposed revised procedure for imple-

menting the Measurement Process
Validity

Validity is the degree to which the observational technique
actually measures what it purports to measure.

According to Anastasi,

in regard to tests, the most important questions about a test concerns
its validity, since this provides a direct check on how well the test

fulfills its function (Anastasi, 1968, Ch. 6).

Applied to the purposes

of Evaluation, a valid observational technique must measure some cri-

terion performance, either concurrent or predictive.

By looking at the

relationship between the criterion performance as measured by the obser-

vational method or technique and other predictive or concurrent measures
used by the enterprise, it would be possible to examine whether the

observational method or technique measures what it should measure.
Hence, the validity of the observational technique can be assessed in

accordance with the degree of correspondence between data collected by
may be
the observational technique and other measures the decision-maker
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using either at the present or in the future (i.e. rating scales, questionnaires, aptitude or other measures, etc.,

— unobtrusive

or obtrusive).

This notion of validity may be also within a framework which uses multiple measures for assessing attainment of goals.
It is also important that observational methods or techniques meet

the requirement of content validity.

Thus consideration of content

validity is necessary in order to determine whether the observations
truly sample the tasks or situations they claim to represent (Cronbach,
1970, Ch. 5).

This can be achieved in Evaluation with a careful examina-

tion of the operational component of goals with the observational tech-

niques that are to measure these goals.

The Fortune/Hutchinson

Methodology has potential for assuring both content validity and criterion
validity.

These conditions can be met since:

(1)

the Fortune/Hutchinson

Methodology requires that goals have operationalized components;

(2)

these

operationalized goal components together with techniques for measuring
these components will also provide functional definitions for the criteria
of success.

Having the observer operationalize the observational tech-

niques to be used with each situation will provide an additional method
for assuring both content validity and criterion validity

,

since it will

operathen be possible to check and match operational goal components with

tional components for observational methods or techniques.
criterion,
Validity will be a function of the group or situation and
it is also a matter of degree.

The operationalization of goals and ob-

situation helps to
servational techniques to be used in a particular
as a function of the
assure criterion validity (concurrent or predictive)

technique is to be used.
particular environmental setting in which the

.
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Criterion validity is assured since the operationalization procedure of
the Fortune/Hutchinson Methodology provides potentiality for a built-in

definition of the criterion of success.
operationalizing.

A goal is a fuzzy concept before

The goal is operationalized by placing the fuzzy

concept into the situation or environmental setting in which it is to
be used.

Hence, both criterion and content validity can be assured by
;

setting up an appropriate hypothetical situation which:

appropriateness for the concept;

(2)

(1)

illustrates

produces as many dimensions as

possible

Observation done under direct and naturalistic conditions help
to assure validity of the measurement process.

In addition, if the

observational technique is unobtrusive, then use of this observational
technique will produce no change in the measuring process

— in

unob-

trusive procedures, the measuring instrument does not cause a change in
(

the measuring process.

Measurement which is direct, practical and done

under natural conditions suggest that:
1.

the behavior is observed as directly as possible;

2.

the possibility of carrying out the observation exists;

3.

there is no change in- the environmental cast surrounding
the thing being observed.

conditions
The most ideal measurement (measurement that is done under

most likely to assure
of directness, naturalness and unobtrusiveness) is

validity.

use of
Assuring the validity of a measurement process by the

requires the use
measurement that is unobtrusive, direct and practical
that are as close as
of sufficient resources to utilize techniques

that such procedures are
possible to the decision-maker's goals— given
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consistent with the decision-maker's goals.

If validity of the ideal

technique cannot be established because of lack of resources or lack
of

congruency with the decision-maker's goals, then the validity of the
instrument actually used should be established.

In this case, validity

should be established both in terms of the actual instrument used and
in terms of the ideal measurement, so that the decision-maker would be

able to determine whether the data generated makes any real difference,
or whether the data generated provides the needed information.

Validity can have characteristics that are either subjective or
objective.

Subjective validity is related to decision-maker validity

which is concerned with whether or not the decision-maker will use the
data that is generated (Hutchinson, 1972).

Data has decision-maker

validity to the degree that the decision-maker believes that the techniques used will provide data that he needs.

Objective validity is de-

termined by the various types of validity mentioned above; i.e., content
and criterion validity.

Near perfect validity exists the closer an object

is measured under direct, natural and unobtrusive measures. Reliability

(consistency of measurement) is a part of validity in that a valid

instrument is also reliable; however, reliability alone may not be
sufficient to assure validity. If other than ideal measures are used,
then concurrent validation (correlation between the ideal technique and

approximation of the ideal or substitute measures) should be determined.

Determination of criterion validity requires the ability to generate
techother measures that are related to goals measured by observational

niques.

measure
For Predictive validity what is needed is a suitable

the criterion (the
that is usable as a predictor and also related to

.

U2

measured operationalized goals by suitable observational
techniques)
Many correlations can be generated to determine the
relationship between

criterion and predictive measures.

One may accept a broad non-traditional

definition of aptitude as a starting point for

a

suitable predictor.

For

example, for this purpose, aptitude may be defined as a "complex of
per-

sonal characteristics that account for an individual's end state after
a particular educational treatment, i.e,, that determines what he
learns,

how much he learns, or how rapidly he learns (Cronbach in Merrill, 1971)."

Aptitude may include whatever promotes the pupil's survival in a particular

educational environment; it may include styles of thought and personality
variables as well as abilities (Cronbach in Merrill, 1971).

Aptitude

measures can also be generated through a series of preliminary studies
designed to assess

which aptitude (predictive) measures are related to

which criterion measures.
Concurrent validity would also be determined by the degree of

correlation between data produced by observational techniques measuring
goals and other techniques that would also measure this goal.

Here,

the time interval between administration of the observational techni-

que and other techniques may be shorter than in the predictive cases.

Convergent validity, if desired, would be assessed by the same goals

measured by different techniques (i.e., observational techniques and
other techniques the decision-maker may use to measure goals).

Hence,

a simple or multiple correlational procedure for the assessment of

goals (done preferably unobtrusively to eliminate the reactivity effect)

can provide the means for the determination of many kinds of validity.
adaptation
Content validity may be also at least partially determined by

43
of

the use of coefficient alpha as a measure of
internal consistency

(which is also used to establish the lower bound
of reliability of
tests) or the Kuder-Richardson formula.

This may be a usable procedure

since coefficient alpha as a measure of internal
consistency determines
the extent to which items of an instrument tend to
measure the same

thing (Cronbach, 1951; Novick, 1967).

Also, the square root of a

reliability coefficient can be interpreted as an approximation of
validity.

Thus, the index of reliability can serve as an index

(estimation) of reliability of the criterion

reliable one may expect the criterion to be.

— an

expectation of how

Finally, additional

measures such as subtests from other tests, information from records
(past and present), etc., can be built into the composite measures
to be used in order to make progress towards determination of validity.

Reliability
Reliability means consistency (Anastasi, 1968, Ch. 4).

Applied

to the Measurement Process of Evaluation, reliability will refer to

the degree of consistency in the Measurement Process.

Sometimes

this consistency will be measured by an index when only two to three

pairs of observations are used.

The index used when only a few pairs

of observations are used will be the percentage difference between

the pair

— the

amount of difference between the observations

divided by the largest of the two observations.

As the number

of the pairs of observations increases, the reliability coeffi-

cient should be calculated as specified later in detail.

Careful

s
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pperationalized definitions of concepts as provided
by the Fortune/

Hutchinson Methodology will help to assure reliability.

Inadequate

operationalization may be a threat to both reliability
and validity.
Reliability is an important concept, since an inaccurate
measure
cannot be a good predictor or criterion (Cronbach,
1970, Ch. 6).

Anastasi recommends that reliability coefficients should be
preferably
in the early 80's or early 90's (Anastasi, 1968, Ch.
4).

Cronbach

recommends that it is possible to accept the square root of the relia-

bility coefficient as an index of the validity coefficient (Cronbach,
1970, Ch. 6; Lord & Novick, 1968, Ch. 3).

This may be the upper limit

for the validity coefficient, since it is not unusual for the validity

coefficent to be in the 60'

(Cronbach, 1970).

For the purposes of

Evaluation, particularly when observational measures are used, it is

recommended that .80 be the limit for an acceptable reliability coefficient.

The square root of this function can then serve as an

approximate index of where one may expect validity to be.

Reliability can be assessed by having observations repeated
independently by two observers.

Consistency of rating is needed to

determine inter-rater reliability.

reliability of the scores produced.

It is needed to establish

Reliability procedures also depend

on kinds of observational techniques used.

It may be possible to

take two samples, each getting one-half of the total number of items;
a score can be obtained for each half and the split-half reliability

coefficient can be computed.

If unobtrusiveness was varied by a series

of anonymous questionnaires, alternate forms for each questionnaire

could then be established and a reliability coefficient can be computed

for alternate forms.
As in the determination of validity, if resources permit and if

consistent with the decision-maker's goals, measures that are as

close

as possible to the ideal should be used in order to have some assurance

of relatively high reliability.

The following is a basic decision

which can be used towards determination of reliability when using
observational methods for measuring attainment of goals:
1.

Two observers observe the first pair of
observations. The percentage difference of
these observations computed by subtracting
the smaller quantity from the larger quantity
and dividing this difference by the larger
quantity is determined.
If the percentage
difference is larger than 30, the observaIf the
tional technique is redesigned.
percent difference is between 20 and 30, at
least one pair of observations is to be
If the percentage difference is
repeated.
less than 20, at least one more pair of
observations is taken to assure reliability.

—

—

2.

Two observers independently observe the
second pair of observations. The percentage difference between observations is
If the percentage difagain computed.
ference is again less than 20, one can
be reasonably sure of the reliability
given adequate operationalization of
If the percentage difconcepts used.
ference is greater than 30, the observational technique should be redesigned.
If the percentage difference is between
20 and 30, then four more pairs of
observations should be done and the
reliability coefficient computed. If
the reliability coefficient is less than
.80 then the observational technique
should be redesigned.

rule

46

The implications of the usefulness of
these data, given the state of
affairs
of the reliability coefficient
should be indicated to the decision-maker.
In addition, if the reliability
coefficient is between .60 and
.80, then

the decision-maker should be again asked
if he wants the data.

If the

reliability coefficient is less than
.60, the decision-maker should be
given the opportunity to reconsider whether
collection of this data is

worth the expenditure of his resources.

If the reliability coefficient

is above .80, the decision-maker should be
advised that the data is pro-

bably useful.
.94,

If the computed reliability coefficient is
between .81 to

the decision-maker should be asked to ascertain that
data collected

meets his needs.

A reliability coefficient

of

.95 or above, probably

indicates that there is no further need to redesign the observational
technique.

For determining reliability, correlational techniques may be

used to assess the relationships between data collected by two observers

independently observing; for determining validity, correlational techniques may be used to assess the relationship between the criterion
\

and the predictor or concurrent measure.

The following are some examples

of correlational techniques that can be used for determining reliability

and validity (Glass & Stanley, 1970):
1.

Pearson Product-Moment Correlation Coefficient for measuring
the relationship between data that meet requirements for
an interval scale.

2.

Spearman Rank Correlation Coefficient for measuring relationship between data that meet requirements for an ordinal
scale.

3.

Phi Correlation Coefficient for measuring relationship
between variables where both variables are nominal dichotomous measures.

4.

Point-Biserial Correlation Coefficient for measuring
relationship between a nominal-dichotomous measure and
an interval or ratio measure.

.

-\s

6

5.
6.
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Tetrachoric Correlation Coefficient
for measuring
relationship between dichotomous
measures with
underlying normal distributions.

Rank-Biserial Correlation Coefficient for
measuring
relationship between a dichotomous measure
with an
underlying normal distribution and an
ordinal
measure
7.

Biserial Correlation Coefficient for measuring
relationship between a dichotomous measure with
an
underlying normal distribution and an interval
or
ratio measure.

8.

Kendall’s Coefficient of Correlation to obtain a
measure of the degree of agreements and inversions
between pairs of rankings on the variables X and Y.

In an educational measurement course in which
differential weighting
of response alternatives and confidence testing were
proposed as a means
of assessing partial knowledge on multiple-choice tests,
reliability

was estimated from corrected, odd-even split-half correlations;
validity
was estimated as the correlation between scores on mid-term tests and
the final exam (Hambleton, Roberts & Traub, 1970).

Characteristics

produced by these measures were used as a means of comparing the groups.
It is possible that there may be situations where it is difficult to

interpret reliability or validity by a correlational measure.

In such

instances, an alternative may be to obtain some indication of the

ability of the criterion and the predictor to separate groups in terms
of their success in attaining goals as measured by the observational

method.

In these instances, a "t" test or a comparable procedure may be

used as a measure of the ability of a measure to separate groups.

Costing

A Methodology for Implementation of the Measurement Process requires
Che consideration of validity, reliability and costing.

Primarily, costing
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as used here will be defined as the proportion
of the total budget that
is used for an observational technique and
the amount of time consumed

in the usage of such techniques.

As a supplement to this procedure, the

evaluator may also construct a chart showing the prioritized
order of
various goal components together with the cost of the various
goal components, providing this procedure is consistent with the
decision-maker's
purposes.

This second procedure will allow the decision-maker to assess

the cost of measuring goal components relative to the prioritized order
of the components.

The basic index for costing observational techniques in terms of the

primary consideration is:

Cost of Observational Technique, Total Budget,

Time Estimate and Total Time Available.

The actual estimate used is:

Cost of Observational Technique/Total Budget x Time Estimate/Total Time

Available.

Usually, the time estimate will often be defined in terms of

the number of days that the observational technique is used.

This index

is intended to meet the most basic primary consideration for cost efficiency.

As such, it is meant to serve mostly as a measure of internal efficiency
or immediate benefits derived from the use of such techniques.

Efficiency

would be indicated by the tendency to minimize this ratio.
Ultimate or relatively long-range benefits can be assessed by first

operationalizing or obtaining a working definition for benefits as to be
used in a particular instance, according to the decision-maker's needs.
It would then be possible to find a means for making this process amenable

to measurement by expressing the operationalized components in physical
or monetary units.

Hence, the ratio may now become:

Cost of Observational

Technique/Operationalized Benefits x Time Estimate/Total Time Available.

.

J
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Again these ratios are to be used where
there exists decision-maker
validity for these indexes.

This index would be used primarily
for the

needs of those decision-makers who are
interested in data that could be

used as a basis for future projections and/or
long-range planning con-

siderations.

For both the immediate and long-ranged
considerations, the

aim would be to minimize the cost of the technique
relative to the total

budget or expected operationalized or defined benefits
to accrue.

It is

to be noted that in an educational enterprise,
where the aim is attainment

of goals through the learning process, cost of techniques
is considered
to be relatively less important than validity or reliability
of the

instrument
The Revised Process for Implementing the Measurement Process

The revised process for Implementation of the Measurement Process

would include essentially all of the basic elements discussed in the previous chapter , together with the recommended procedures for solution of
gaps as discussed in the above sections.

Thus, solutions for solving

gaps in reliability, validity and costing have been discussed.

Procedures for varying directness, naturalness and unobtrusiveness
have also been included within the discussion for solving gaps

liability and validity.

in re-

Hence, a decision-maker who does not want to use

an ideal technique should be permitted to vary directness, naturalness or

unobtrusiveness of the instruments.

Using any of the appropriate proce-

dures discussed above, reliability, validity and costing of the procedures

actually used should be established.

Also, an attempt should be made to

establish or estimate what would have been reliability, validity and
costing of the ideal technique.

opportunity to:

(1)

This would give the decision-maker an

note the difference between ideal estimates and

.
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.estimates from the actual procedures used;

(2)

decide whether, according

to his goals and priorities, there is any
basic loss of information caused

by using the substitute technique.
The following would be the basic outline of the
revised procedure
for Implementing the Measurement Process:

(Preliminary Consideration:

Begin Process with Resource Allocation Chart demonstrating
availability
of Resources).

1.0

Determination of Goals
1.1

Eliciting of Goal statements.

1.2

Placing of Goals in prioritized order.

2.0

Determination of Activities of Enterprise
of Test of Completeness for Goals.

3.0

Determination of Parts.

4.0

5.0

— Determination

3.1

Eliciting of Parts of Enterprise.

3.2

Placing of Parts in Prioritized Order,

Determination of Test of Completeness for Parts.
4.1

Determination of Inputs.

4.2

Determination of Outputs.

4.3

Determination of Interfaces.

Integration of Goals and Parts.
5.1

Matching of Goals with related Parts.

5.2

Matching of Parts with related Goals,

5.3

Executing of matrix of matched Goals, Parts and
Activities

5.4

Determination of priority of the Goal-Part Components that the Decision-Maker needs to have data
about securing Decision-Maker’s approval of
prioritized list of Goal-Part Components.

—

D

..
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6.0

Determination of availability of resources for Measurement
Process.

7.0

Operationalization of prioritized Goals with related Parts
by Decision-Maker.

*8.0

Conceptualization of Ideal Observational Procedures for
measuring components Directly, Naturally and Unobtrusively.

*9.0

Operationalization of Observational Techniques to be used
that are maximally consistent with the Decision— Maker s
Goals and Priorities.
1

9.1

Description of the environmental surroundings in
which Observational Techniques are to be implemented
in view of information suggested by Matched Goals,
Parts and Activities,

9.2

Utilization of a hypothetical situation which includes
the above description of the environment specifically
designed to elicit observation techniques that bear a
direct relationship to Decision-Maker's Goals.

—

o

9.3

Incorporation of the above hypothetical situation into
an Open-Ended Stimulus Question, specifically designed
to directly reflect Decision-Maker's Goals.

9.4

Production of set of wide range of actual Observational
Methods or Techniques that closely mirror or reflect
specific operationalized Goal Components, thus possessing potentiality for measuring Decision-Maker's Goals.

*10.0

Determination of Previous existing Observational Techniques
that meet requirements for Measurement Process by review
of literature or consultations with measurement experts.

*11.0

Presentation of available Observational Techniques to the
Decision-Maker for Decision-Maker's approval.
11.1

Presentation of previous existing Observational
Techniques

11.2

Presentation of list of Operationalized Observational
Techniques

\

11.2.1

Continuation with step 11.3 if list meets
Decision-Maker's approval.

11.2.2

Recycling to step 9.0 to secure list of
Operationalized Observational Techniques more
maximally consistent with Decision-Maker's

.

,
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Goals, should there be need for
further varying directness, naturalness or
unobtrusiveness.
11.3

12. Q

hiicitation of Decision-Maker's approval
concerning
actual Observational Techniques to
be implemented.

12.1
Utilization of Observational Methods or
Techniques.

Determination of reasonability of cost of
Plan to be
implemented
12.1.1

Testing of the approved plan of Observational
Techniques or Methods through Costing Analysis
as described above; including cost
of observers,
raters, etc,, if data is desired.

12.1.2

Consideration of cost of alternative plans.

12.2

Determination of Need for Sampling.

12.3
*13.0

12.2.1

Consideration of need and cost of sampling.

12.2.2

Consideration of cost of alternative sampling
plans

Final Determination of approved plan by Decision-Maker.

Execution of approved plan for Observational Techniques or
Methods, given resources.
13.1

Determination of Reliability of Observational Techniques
by preferably repeated independent observations of the
same subjects utilizing appropriate procedures suggested
above.

13.2

14.0

Determination of Validity by assessing the degree of
attainment of Goals, utilizing appropriate procedures
suggested above.

Presentation of Results to Decision-Maker.
14.1

If Decision-Maker states that there is loss of data
quality by Measurement Process, recycle to step 6.0
or other appropriate step according to DecisionMaker's needs.

14.2

If Decision-Maker states that data produces the needed
information according to his needs, recycle to step 1.0
or other appropriate step for next ongoing program
evaluation cycle when needed and/or requested.

o
An asterisk has been placed next to
those steps which represent

essentially the author's contribution.

The relevancy and/or emphasis

on any of the procedures discussed in
this chapter will be stressed
in Chapter

IV— Field

Testing of the Methodology.

53

54

CHAPTER

IV

IMPLEMENTING THE MEASUREMENT PROCESS

Purposes of a Field Test

A Field Test has two basic purposes (Coffing, 1973):
determine whether the methodology worked at all;

(2)

(1)

To

To identify which

parts, if any, failed and therefore need to be revised.

If a methodology

is successful under given specified conditions, a field test would pro-

duce knowledge of success under these conditions (Coffing, 1973).

If

the methodology were to fail either in total or in some parts, one would

conclude that it needed to be revised; and under the simplest test conditions, one could easily observe which parts needed revision (Coffing, 1973)

Hence, the Field Test would serve the purpose of being a parsimonious

approach which would suggest the need for revisions.

According to Gordon,

the Field Test (when applied to the Measurement Process) should produce

information concerning:
duced for evaluation;

(2)

(1)

whether observational techniques are pro-

whether the Measurement phase permits collec-

tion of data.

Needs of Open Educational Environment
In Open Educational Alternative Environments, it is important that

an Evaluation Methodology be able to provide guidelines for doing a

complete, thorough and operationalized goal analysis in those environments

which have

a'

broad and flexible notion of parts.

In the more open and

naturalistic settings, including those settings which approximate schools
promote
without walls, stress is often placed on those activities which
are held
attainment of particular goals, irrespective of where classes
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or whether classes are held
at all.

Hence, it Is important that
tests of

completeness used in the goal analysis
provide indicators and information
concerning which activities are
important for the attainment of
which
particular goals.
)

Thus, test of completeness
procedures provide an additional
assurance
of validity as well as prevention
of lack of focus due to
no knowledge con-

cerning what processes affect the
attainment of which goals.
for this reason that matching processes
are also included for:

matching Elements with Activities and Outcomes;
Activities and Parts.

(2)

It is also
(1)

matching Goals with

Utilization of test of completeness procedures
and

additional matching procedures involving the role
of activities help to
assure focus in open innovative environments with
a broadened concep-

tualization of parts.

Description of the Environmental Setting
The Field Test of the Measurement Process began at the Wyngate

School of Vermont, an Open Educational Alternative.

annex for two private schools in New York

— grades

The School is an

1-8.

For a period of

a week to ten days, different groups of children, with an approximate

equal number of boys and girls, visit the annex for part of their
learnings.

The purpose of the annex was to present additional educational

alternatives so that children may have the opportunity to acquire learnings
in a setting beyond the traditional classroom.

To acquire learnings,

children are encouraged to independently choose from a variety of

instructional activities which also include visits to local industries,
museums, exhibits and feeding of animals at the barn.

broadened variety which include the physical plant

Parts are of a

— barns,

cottages,
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e q u ipment;

philosophy and life style; the community, etc.

zational structure of the

The Organi-

school is similar to an open system with

a large number of interest areas for science, photography,
mathematics

and other interests.

In addition, children are encouraged to relate

learnings through a large variety of activities that also occur beyond
the walls of the school.

During the Field Test, it was not intended to

test the entire Methodology.

However, in order to provide focus, lists

of Goals, Parts, Activities, Elements, Outcomes, Entities for the

Translation of Elements into Outcomes, and Additional Matching lists
are included.

A prioritized list of Goals that the decision-maker wanted to
have data about was prepared.

The decision-maker also conceptualized

approximately how many staff or persons would be needed to accomplish
each goal; how many hours per week or total hours would be needed to

accomplish each goal; the relative amount of resources needed to reach
each goal as follows:

.

.

—

.
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of Hours

11/2 hours
per week

//

of ” Staf f

3

Goal

Rank Order of
Required Resources

*

*1.

To enable children to
know each other by living
and working in a different
environment from what is
possible at school and at

5
•

home.
1 1/2 total

1

2.

Provide staff with a living

1/2 hour per

1

3.

Get children to take part in
maintaining Wyngate Environment

week

3

.

1/2 hour per

1

hour total

2

1

4a.

Enable children to know land
around us.

4b.

Enable children to do outdoor sports, hiking and
camping

4c.

Enable children to excel
non-academically

5.

4

Enable the staff to practice

2

a life style that is enjoyed.

1/2 hour per

week

6.

Present alternative educational
possibilities

4

*Indicates highest priority goal
**Requires the least amount of resources
The highest priority goal, an affective goal, which was determined

by the decision-maker to be associated with all parts was:
of children to

work together in a non-routine environment".

"the ability

Operationa-

lized components of this goal included the following:
1.

Children not fighting each other
Examples of fighting behavior included pushing, shoving
hitting wrestling.

2

Children not complaining about jobs or doing chores
Examples of complaining statements included the comments
"Why do I have to do it; I don't like this".

.

—
58
3.

Children's willingn ess to work
For example, children choosing
more than one person; children
dence of verbal abuse (calling

4.

C hildren

with others in doing
to work in a group setting of
working together without incieach other names).

functioning more as a group unit upon compl etion
of
'
their stay at Wyngate
For example, children would be less
individualistic, less egO'
centered and more inclined to think of the
welfare of others.

—

'

5.

Children i ndepe ndently willing to suggest group activities
without prodding from their teachers
For example, children would independently begin
to carry out
a group activity without being told by the
teacher to continue to do so, or without being constantly monitored
by the
teacher to restore working conditions.

The decision maker indicated that he would be most interested
in

having this data about operationalized component number

3;

next, in

priority, he would be interested in having data about operationalized

component number

5.

Description of Field Test Procedures
The measurement Process of the Evaluation Methodology is to be field
tested by a procedure which allows for at least the following basic

essential steps:

(See Benedict, The Fortune/Hutchinson Evaluation

Methodology, Version, Draft 1, 1973 for further details).
I.

Determination of Goals by requesting that the DecisionMaker answer the following open-ended question: "What
do you want your organization to accomplish?"

II.

Analysis of results of first step and Determination
of prioritized order for Goals using the criteria
of Importance.

III.

Determination of Parts by requesting that the DecisionMaker answer the following open-ended question: "What
are the major parts or elements of the enterprise?"

IV.

Analysis of results of above step and Determination of
prioritized order of parts using criteria of Importance,

59

Hr

V.

Integration of at least the
top five Goals

VI.

-5

-i

s

Operationalization of the highest
priority Goal with
its associated Part until
there are at least four or
five operational components.

VII.

° f Obs «vational
Techniques.
(See Chapter III, pages 50-53
for a complete description).

VIII.

R

8

Maker!"

Presentatlon of Results to the
Decision-

Suggestions for Needed Revisions.

During the Field Test, a log is kept
containing the:
process;

(2)

(1)

steps of the

what was actually done; (3) the results
that occurred;

and (4) problems that occurred.

This information is to be utilized for

the determination of needed revisions
to be made during the recycling

phase of the process.
Results of the F ield Test Prior to Measurement
Process
The following is a basic outline of Field Test
procedures used at
the field site:
I*

Sasic Lists for essential processes of Evaluation Methodology.
A.

Prioritized List of Goals.

B.

Prioritized List of Parts.

C.

Integration of Goals with Parts:

List of Goals with

matched Parts.
D.

Integration of Parts with Goals:

List of Parts with

matched Goals.
II.

Tests of Completeness to assure essential processes of

Evaluation Methodology.

A.

Tests of Completeness

— List

of Activities.

Test of Completeness-List of Elements.

— List of Outcomes.
Completeness — Entities for the Translation

Test of Completeness

Test of

of Elements into Outcomes.

III. Additional Matching Processes to aid Perception of Enter;

prise from a different perspective.
List of Elements with matched Activities and Outcomes.

A.
B.

List of Goals with matched Activities and Parts.

IV.

Matrix of Matched Goals, Activities and Parts.

V.

Review of Resources needed for Implementation of the
Measurement Process

Continuation with steps VI, through IX as outlined above.
Analysis of Task Requirements for a Measurement Process of an Evaluation
Methodology in Innovative Settings
Analysis of Task Requirements for a Measurement Process of an Evaluation Methodology in an Innovative Setting suggest that Evaluation should
be the reflection of an ongoing process with the purpose of providing

data to the decision-maker concerning the assessment of student needs
and goals, irrespective of where classes may be held.

Provision of a

Formative Evaluation component within an Evaluation Methodology should
have the purpose of helping the decision-maker form decisions concerning

program development and the relative progress being made towards accomplishing goals.

Hence, applied to the Fortune/Hutchinson Methodology, a

formative evaluation component should provide for a broad variety of
by such
types of data depending upon the decision that is to be formed

process.
data at critical decision-making points of the evaluation

.

.

.
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Prioritized List of Goal*
Goals
Prioritized Order

Enable children to know each other
by living and working in a different

environment from what is possible
at school and at home and at the
country house.
1

Provide us (the staff) with a
living.

Get children to take part in
maintaining the Wyngate environment.

Enable children to know the land around
us

4a

Enable children to do out-door sports,
hiking, camping.

Enable children to excel nonacademically

Enable us (the staff) to practice
a life style we enjoy.

5

Present alternative educational
possibilities

6

Prioritized List of Parts

— rtS

Prioritized Order

Children

,

The Staff

2

Money; Time

3

Our Mind Set/Philosophy/Life Style

Physical Plant

4

— Barns,

Cottage, Equipment,
Truck, Bus, etc.

The Land Around Us

— Animals

New York Schools; the Community

5

6

7

r

The Weather

8

Love for Children

9

Patience

10

Respect for Children

11

.
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Integration of Goals with Parts
Goals in Prioritized Order

Enable children to know each other by
living and working in a different environment from what is possible at
school and at home and at the country
house.

Provide us (the staff) with a
living
.

Matched Parts (number)

All

3

Get children to take part in maintaining the Wyngate environment.

All

Enable children to know the land
around us.

All

Enable children to to out-door
sports, hiking, camping.

All

Enable children to excel nonacademically

All

Enable us (the staff) to practice
a life style we enjoy.

All

Present alternative educational
possibilities

All

.
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Integration of Parts with Goals
Parts in Prioritized Order

Children

Matched Goals (number)
All

The Staff

1 , 3 , 4 , 5,

Money

All

Time

All

Our Mind Set/Philosophy/Life Style

All

Physical Plant—-Barns

Cottage, Equipment,
Truck, Bus, etc.

The Land Around Us

,

— Animals

1 , 3 , 4 , 5,

All

New York Schools

All

The Community

All

The Weather

All

Love for Children

All

Patience

All

Respect for Children

All
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Test of Completeness:

1.

Hiking

2.

Feeding the Animals

3.

Working on the Animal Barn

4.

Singing

5.

Cooking

6.

Playing Sports

7

Cleaning the Barn

.

List of Activities

8.

School (Academic) Work

9.

School Projects

10.

Apple Picking

11.

Cider Making

12.

Playing with Animals

13.

Talking with Children about what to do

14.

Talking with Children about what not to do

15.

Talking with Children about how

16.

Going to see local Industries

17.

Going to see local Museums

18.

Going to see local Exhibits

I

perceive their Activities

Test of Completeness:

I

Money

II

Building Preparation

III

People

IV

Buildings

V

Land

VI

Sports Equipment

VII

Other Equipment

VIII

Vehicles

IX

Philosophy/Ideas/Life Style

X

Children

XI

New York Schools

List of Elements
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Test of Completeness:

List of Outcomes

A.

Children will function as more together people

B.

A Working Community

C.

The accomplishment of my Goals for the program

68

Test of Completeness:

Entities for the Translation

of Elements into Outcomes

Time

Patience
Good Luck
The Parts I defined

9
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List of Elements with Matched
Activities and

Elements
(description)

Matched Activity
(numeral letter)

Patron
Matched Outi
(alphabetical

Money

2,3,4,5,6,9,10
11,17,18

All

II

Building
Preparation

3,4,5,7,8,9,13
14,15

All

III

People

All

All

IV

Buildings

3,4,5,7,8,9,13
14,15

All

V

Land

1,2, 3, 5, 6, 7, 8,

All

VI

Sports Equipment

1,6

All

VII

Other Equipment

1,2, 3, 5, 6, 7, 8,

All

2,3,5,9,10,11,
16,17,18

All

I

VIII Vehicles

IX

Philosophy /Ideas/
Life Style

All

All

X

Children

All

All

XI

New York Schools

All

All
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List of Goals with Matched Parts and
Activities

Goals

Parts

Activities

Enable children to know each
other by living and working in
a different environment from what
is possible at school and at home
and at the country house.

All

All except

Provide the staff with a living

#3

All

Get the children to take part in
maintaining the Wyngate environment.

All

2,3,5,7,10,11,13,
14,15

Enable children to know the land
around us.

All

All

Enable children to do out-door
sports, hiking, camping.

All

All

Enable children to excel nonacademically

All

All

Enable the staff to practice
a life style that is enjoyed.

All

All

Present alternative educational
possibilities.

All

All except #8

//8
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Given a defined and stated purpose,
it becomes possible to develop

systematic, standardized, operationalized
rules and procedures for accom-

plishment of the purpose (Hutchinson,
1972).

These operationalized rules

and procedures provide a working
definition of how elements or entities in
the methodology are linked and interrelated.

Thus, conceptualizing the

Fortune/Hutchinson Evaluation Methodology as a model
or system which is
capable of providing a systematized analysis of
an innovative educational

environment implies that each step of the methodology
can be perceived to
contribute in an integrated manner to the overall purpose
of the methodology—
the provision of data to the decision-maker for decision-making.

In pro-

viding for this overall purpose, successful functioning of all
steps of
the methodology

i.e.

of measurement, etc.

,

goals, parts, operationalization, implementation

,— are-

perceived to be interrelated and interdependent.

This is made possible since each operationalized goal has its related

matched or associated part and/or activity.

Hence, the Methodology can

be conceptualized as a working system if it provides for:

(1)

coordinating

the functioning of the various parts of the methodology in an interrelated

manner; (2) operationalization of goals, specific inputs and outputs;
(3)

means of evaluating operational efficiency;

(4)

recycling and modifi-

cation as needed through a formative evaluation component.
An educational system is not a self-contained system.

It interacts

with other systems and the larger system of which it is a part (Andrew
Moir, 1970).

&

Hence, the design of an improved system or a new one must

be derived from a knowledge of what the system and its various functional

parts can do.

dependence.

The system is a set of objects united by some form of inter-

The model is a means of representing the system.

As such,
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It may be characteristically:

(1)

deterministic— all aspects of the model

are fixed either by control or by
perfect information and/or assumptions;
(2)

probabilistic

the probability of various outcomes
are specified since

one or more variables are not specified
precisely (Andrew

Moir, 1970).

&

The system could be conceptualized as
an entity, physical or conceptual that is composed

of interrelated parts (Tanner, 1971).

The systems

approach would indicate that the functional
system components are somehow
interrelated and the interrelations can be best understood
by looking at
the system as a whole (Andrew & Moir, 1970).

Hence, if one neglects the

interrelations that exist between and among components, it is not
likely
that one can achieve an optimal solution by an analysis of any one
compo-

nent independent of the other components.

Thus, another widely used de-

fi^Ttion is that a system is a readily identified assemblage of elements
or components (objects, persons, activities, etc.) that are unified by

some form of regular interaction or interdependence, so as to function as
an organized whole (Andrew & Moir, 1970).

Silagyi and Blanzy refer to the elements of an educational system
as consisting of faculty, administrators, students, resources and various

processes (Silagyi and Blanzy, 1972).

According to these authors, all

activities that occur under the category of "education" can be viewed as

part of the interrelations that constitute the system.

A system should

provide an evaluation "feedback" mechanism in order that information may
be provided for the purpose of making adjustments (Silagyi

&

Blanzy, 1972).

Also, Silagyi and Blanzy state that since education is a complex set of

interrelated activities and functions, systems analysis can be applied for
the following multiple purposes (Silagyi & Blanzy, 1972, p. 46):
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1.

Coordination of activities to meet the
goals of every

sub-system (design criteria).
2.

Operationalization of goals (performance
goals).

3.

Operationalization of specific input of the
system.

4.

Evaluation of the system for its output and
efficiency.

5.

Recycling and modification of the process.

In the systems approach, the development
of a model proceeds along

steps leading from the definition of the problem
to the synthesis of sub-

systems (Pfeiffer, 1968).

Benathy provides the following hierarchy for

mapping out the boundaries of the systems space (Benathy,
1972):
At the highest level of abstraction, systems education
would deal with generalization about systems such as:
exposition of general system concepts; explanation of
system laws and principles constituted of interrelated
elements; arrangement of concepts and principles into
generic systems models; testing of these models. The
purpose of outcome at this level would be to enable a
person to acquire a broad systems view and develop
systematic thinking.
2

.

At the next lower level of abstraction, general system
concepts, principles and models would be transformed
into the domain of a particular discipline or field,
representing a well-defined class of systems. These
models would present generalizations relevant to that
discipline or field.

3.

At the next lower level, given a particular field,
systems education would focus on activation of the
systems view by the use of system approaches for analysis, design or problem-solving.

4.

At the lowest level, specific technical tools of
systems application would be utilized such as PERT,
Cost-Effectiveness matrices or other analous methods.

Thus, according to Benathy, systems education can be conceived as a process
of transforming input into output, whereby output of a specific level can

become input at the next lower level (Benathy, 1972).
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Careful analysis of the above and analysis of
task requirements for
a Measurement Process of an Evaluation
Methodology indicate that the Fortune/

Hutchinson Methodology can, through the application
of systems analysis,
be interpreted as constituting a set of general
systems models for deter-

mining goals, parts, operationalization, implementation
of the measurement
process, etc.; whereby each step of the process contribute in
an interrelated and interdependent manner to provide data to the decision-maker.

An

example of an input factor may be cost or time needed to accomplish an

operationalized goal component; an example of an output measure may be a

measure of the actual attainment of a goal component as determined by the
operationalized observational technique.

Parts and/or Activities can be

interpreted as factors that are instrumental in allowing for the transfor-

mation of inputs into outputs.

A Formative Evaluation component can be

also utilized to provide continuous feedback concerning regular progress

being made towards accomplishing goals.

According to the needs of the

decision-maker and the needs of the population to be served, output of this
system can be operationalized for determination of goals or objectives for
the next ongoing evaluation of the same or similar enterprise, or any other

type of innovative enterprise

needs and purposes.

— providing

such data meets decision-maker's

In addition to cost-effectiveness or cost benefit

analysis which may be used by the evaluator as a supplement, the steps of
the methodology specifically provides for an Evaluation of the Evaluation

Process.

Rath and Rath, who support the conceptualization of Evaluation

being perceived as a process, also similarly suggest the following (Rath
Rath, 1973):
.

1.

Evaluation begins with a goal, either explicit or implicit.

&
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2.

Evaluation consists of several phases.

3.

The phases match, to a great extent, the
steps in doing
a system analysis.

An innovative enterprise may need various ways
or modes of conceptualizing cost effectiveness or cost-benefit ratios
other than money used
as units of measures.

For example, depending upon the needs and goals
of

the decision-maker, efficiency may be viewed as a
function of how well

students function or participate in certain key activities
relative to some

measure of time or some other alternatives.
for operationalization of goals

,

A Methodology which allows

specification of inputs and outputs can

contribute towards efficient determination of effectiveness and/or benefits,
from various conceptual modes as such data is desired.
Costing of inputs/outputs can provide a measure of evaluation of

efficiency of the system where one indicator of efficiency would be mini-

mization of inputs relative to outputs, or maximization of outputs relative
to inputs.

As a slight modification, utility measures can be used to pro-

duce data that is interpretable in view of decision-maker's priorities
(Curtis, 1971).

The operationalization procedure of the Fortune/Hutchinson

Methodology can facilitate specification of inputs, outputs and processes
into terms that are amenable to measurement, since more precise specifications of the operational meaning of these variables makes it possible to

assign values based on some criteria which would reflect a decision arrived
at through the interaction of the evaluator and the decision-maker.

The

specified inputs and outputs can then be costed to produce cost effectiveness information or cost benefit analysis for illuminating the efficiency
of various alternatives.

:

.
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The Field Test of the Measurement
Process
The following were examples of
operationalized observational techniques
that could be used at the Wyngate
School in Vermont together with
associated

goal components:

Observational Technique
1*

Goal Component

Number of children who choose group
activities during their spare time
versus number of children who choose
solitary activities.

Amount of time each child spends in
a group (in the presence of others)
versus amount of time spent alone.

Willingness to work
with others in groups

Average size of groups during duraation of stay at Wyngate.

Willingness to work
with others in groups

Counting of the nature of interactions
between children for any activity as a
measure of group cooperation number of
children involved in conversation, or
working at a common activity.

Willingness to work
with others in groups

Counting of number of times teacher
must

Ability of children to
work independently

—

2.

Willingness to work
with others in groups

a)

b)
c)

stop fighting
encourage children to lower voices
overtly encourage a child to continue
to participate in an activity in order
to restore working conditions.

The following was the open-ended stimulus question which was used as
the hypothetical situation to elicit these techniques:
1.

For the goal component "Willingness to work with others in Groups"
"Imagine a situation in an open environmental setting characterized by the goal of children’s willingness to work with
In this setting, children willingly
others in doing activities.
choose to work in groups composed of other people beside themConceptualize and write down the occurrences of various
selves.
types of behavioral evidences that one can observe to indicate
that this goal component is being accomplished"
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.

IZJSl
agine

mp0nent Children’s ability to work
8 ° al
a situation in an open

^°

ind^ nH^y

environmental setting characterized by the goal of children
independently willing to begin
or carry out group activities
without constant teacher supervision, interruption, or without
being told to do so.
Concepualize and write down the occurrences
of various types of
e avioral evidences that one
can observe to indicate that this
goal component is being accomplished".
The following is a brief summary of some
possible observational instru-

ments as suggested by previous review of
literature in Chapter II, work
done by Best (Best, 1970) and Ker linger
(1964):

categorical, numerical

and graphic rating scales; observational systems
including those established
to measure interaction among humans; binoculars;
telephones; motion picture

cameras; tape recorders; one-way windows; check lists; score
cards; scaled

specimens; systematic examination of records or documents (content
or

document analysis).

Neujahr cites the use of:

(1)

a ten-category obser-

vational-instrument by Flanders designed to measure teacher influence on
an indirect-direct dimension;

(2)

an observational instrument developed by

Biddle and Adams designed to analyze classroom activities in terms of

structural aspects (i.e., communication structure

— role

structure, role

allocation, role assignment, or physical location of teacher and students)
'

and functional aspects (i.e.

mode)

[Neujahr, 1972],

,

content of the communication or communication

Bennett used Flander’s system of interaction analysis

to collect data pertaining to patterns of classroom interaction associated

with different organizing strategies (Bennett, 1973).

A list of operationalized observational techniques and

a list of tech-

niques as suggested by the literature were presented to the decision-maker
for approval.

The approval list of operationalized observational techniques

were tried out on a sample other than that to be used for actual field
testing, thus establishing usability of these measures.
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Unfortunately, due to unexpected circumstances,
the decision-maker
ceased to be a decision-maker at the
Wyngate School in Vermont.

Since

contact had already been established at
Marks Meadow, it was decided to

continue field testing here.

Permission was secured to observe an open

un-graded classroom at Marks Meadow for
grades

3-5.

This is a large

classroom setting with many interest areas for
various subject areas—
language arts, arithmetic, science,

etc.',

surrounding the classroom.

Children can choose to work with groups or engage
in activities according to their own interests.

In order to assure that observational

techniques used would meet the needs of students in this
setting, the

open-ended stimulus question was again used for the goal components:

willingness of children to work with others; ability of children to work
independently.
The operationalized observational techniques for this environmental

setting included:

number of groups in the classroom, number of children

talking in each group, number of children participating in a common acti-

vity and a sociogram as a measure of willingness of children to work in
groups; number of times teacher interference is necessary to restore working

conditions or stop fighting as a measure of ability of children to work
independently.

The decision-maker particularly preferred that data be

collected under naturalistic and direct conditions.
In addition, it was subsequently discovered that children's activities

preferably

not be interrupted for administering a sociogram.

Hence, it

was decided to use instead of a sociogram, a measure of the number of chil-

dren working or appearing as isolates (children working by themselves)

.

It

was decided that this measure would be appropriate after responding to the
k
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following open-ended stimulus question:

ungraded classroom for grades

3 - 5

"Imagine a situation in an open-

where it is not possible for children

to directly indicate who they would prefer
to work with in group settings.

Conceptualize and write down alternate schemes that can
be used as be-

havioral evidences to indicate that this goal component
is being accomplished"
The final observational scheme was presented to the
decision-maker
for his approval.

Information was to be collected for two days by two

observers under conditions that were:
Ob trus ive— — Childr en were aware that observers were
present, but they were not overly aware
that an evaluation was being conducted.
2*

Unobtrusive— —Observations were done from a one-way mirror
of an observation tower; children were unaware
that observers were present or that an evaluation was being conducted.

For each of two days, observations were collected for six intervals

each totalling fifteen minutes in duration.
served.

There were six variables ob-

The decision-maker rated each of these variables in order to in-

dicate the prioritized value for obtaining data for each one of these

variables as follows:

(a "1" indicates that a variable has a higher priority

than a variable rated with a "2").

Description of Variable

Time for
Observing

1

Number of groups in classrooms

1

minute

4

2

Number of children in each group
number of children talking in each
group a verbal measure of group
participation

3

minutes

1

Number of times teacher interference is necessary to restore
working conditions or stop
fighting

2

minutes

2

Variable
Number

;

Prioritized
Order

—

3

•
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Variable
Number

Description of Variable

Time for
Observing

4

Total number of children in room

1

minute

4

5

Number of children working as
isolates

1

minute

3

6

Number of children in each group;
number of children participating
in a common activity— a non-verbal
measure of group participation

3

minutes

1

Additional qualitative comments

4

minutes

1

Prioritized
Order

Results of using these observational techniques are summarized in the

next few pages.

Examples of qualitative comments mentioned by both obser-

vers included:
1*

Children moving about freely in open classroom environments.
This was mostly a result of the fact that such classrooms are divided into various interest areas for
the various
curriculum areas, thus facilitating children's opportunity
to
work independently or in small groups, as desired.

2.

Since children are free to explore the environment, group
composition is less likely to be a stagnant factor of a
constant size.

The entire sample of children of the open classroom was observed under
the conditions of Modified Obtrusiveness

and Unobtrusiveness, with the

aims of direct and naturalistic observations.

Since variables were

operationalized to tap events that are characteristic of children working
in groups and working independently, the observational schedule revealed
the use of a scheme based on a combination of both event and time factors.

The classroom in this type of environmental setting was conceptualized as
a miniature social system with constant transaction of elements between it

and the rest of the environment.

This conceptualization allowed one to

perceive the various activities participated in as constituting a part of
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a dynamic and moving environment.

In the calculations of correlation coefficients,
it was noticed that

lack of variability or a small range resulted in
small correlation co-

efficients, despite the existence of high agreement in
observations.

This

small range or variability was due to the relatively discreet
nature of
the variables observed in the observation schedule where
counting in dis-

creet manner was engaged in to reduce ambiguity in interpretation.

Hence,

measures of percentage of agreement between observations done by observers

were calculated and used as a measure of reliability or consistency where
the calculated correlation coefficient was below .80.

Thus, in these cases,

the highest of either the correlation coefficient or percentage of agree-

ment was used as indicators of agreement coefficients for Unobtrusive data.

A Table of Agreement Coefficients for Unobtrusive data is included.
Percentage agreements were calculated for number of groups in the classroom,
number of children talking and total number of children in the room.

Pearson Correlation Coefficients (Glass
for the other variables.

&

Stanley, 1970), were calculated

The Table of Agreement Coefficients for Modified

Obtrusive data indicates that the percentage agreement was calculated for
number of groups in the classroom; for the other variables, the Pearson

Correlation Coefficients were calculated.

For both the Modified Obtrusive

and the Unobtrusive Conditions, the count of the total number of children
for variable "2" (number of children talking) and variable "6" (number of

children participating in a common activity) was made just before measuring
each of these variables.
The following are detailed comments concerning Agreement (Reliability)
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Coefficients for the Unobtrusive Condition (Table
1).
1.

For variable 1 (number of groups in the
classroom), the
reliability as calculated by percentage agreement
between
observations done by two observers was .97. Measurement
of this variable yielded a small range since
the number
of groups in the classroom over all six
intervals was
usually five or six.

2.

For variable 2, the reliability coefficient for
"number
of children talking
calculated by the percentage agreement between observers was .875. The reliability coef f icient for
total number of children"as calculated by
the use of Pearson correlation statistic was .84.
It was

noted that measurement of particularly this variable in
the unobtrusive condition resulted in slightly lower reliabilities than measurement done in the modified obtrusive
condition.
This occurred since observation in the unobtrusive condition was done from an observation tower, thus
resulting in a less direct means for observing.
3.

For variable 3, reliability coefficients for (number of
times teacher interference is necessary to restore working
conditions) as calculated by the use of Pearson correlation
statistic was .89. Teacher interference was not necessary
to stop fighting, as 100% agreed by both observers over all
time intervals.

4.

For variable 4, (total number of children in the room), reliability as calculated by the percentage agreement between
two observers was .98.
Measurement of this variable also
yielded a small range; since a small number of children did
sometimes leave the room and return during various intervals,
the actual number of children in the room across all time
intervals remained fairly stable, resulting in small variability in counting.
It is also possible that less direct means
of observation may have resulted in the use of more subjectivity in the counting process for this variable in this
condition.

5.

For variable 5, (number of children appearing as isolates),
reliability as calculated by the Pearson correlation statistic was .92.

6.

For variable 6, reliability as calculated by the Pearson correlation statistic was .95 for "number of children participating in a common activity" and .87 for the "total number of
children. "
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TABLE

1

AGREEMENT COEFFICIENTS (RELIABILITY)
(UNOBTRUSIVE)

Variable
Number

Des cr iption

Correlation
Coefficient

%

Agreement

(if calculated )

1

Number of groups in
classroom

.71

.97

2

Number of children
talking

.50

.875

2

Total number of children

'

.84

Number of times teacher
interference is necessary
to restore working conditions

.89

4

Total number of children
in room

.74

5

Number of children appearing as isolates

.92

6

Number of children participating in a common
activity

.95

6

Total number of children

.87

3

f

.98

.

"

:
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The following are detailed comments
concerning agreement (reliability)

coefficients for the modified obtrusive condition
(Table

2)

1.

For variable 1 (number of groups in the
classroom), reliability as calculated by percentage agreement
between two
observers was .97. As in the Unobtrusive condition,
measurement of this variable yielded a small range.

2.

For variable 2, reliability as calculated by the
Pearson
correlation coefficient was .98 for "number of children
talking and .96 for "total number of children."

3.

For variable 3, (number of times teacher interference is
necessary to restore working conditions) reliability as
calculated by the Pearson correlation statistic was .97.
As in the Unobtrusive condition, it was 100% agreed that
teacher interference was not necessary to stop fighting.

4.

For variable 4, (total number of children in the room),
reliability as calculated by the Pearson correlation statistic was 99

r

.

5.

For variable 5, (number of children appearing as isolates),
reliability as calculated by the Pearson correlation coefficient was .97.

6.

For variable 6, reliability as calculated by the Pearson
correlation coefficient was .98 for "number of children
participating in a common acitivity" and .87 for "total
number of children.

In the development of a methodology, it is not necessary to test

specific hypotheses.

However, in order to further enhance obtaining a

descriptive and an explanatory interpretation of the nature of the strategies involved, additional statistical measures were used.

Chi-Square

calculations (Guilford, 1965) were used for comparisons of various
strategies used by the observational techniques.
square values were not significant for:

It was found that chi-

observer 1 when comparing

(1)

unobtrusive verbal measures (number of students talking) or non-verbal
measures (number of students in a common activity) with modified obtrusive

verbal or non-verbal measures}

(2)

observer

2

when making the same
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TABLE

2

AGREEMENT COEFFICIENTS (RELIABILITY)
(MODIFIED OBTRUSIVE)

Variable
Number

Description

Correlation
Coefficient

1

Number of groups in classroom

.75

2

Number of children talking

.98

2

Total number of children

.96

3

Number of times teacher
interference is necessary to
restore working conditions

.97

Total number of children in
room

.99

4

5

6

6

Number of children appearing
as isolates

.97

Number of children participating in a common activity

.98

Total number of children

.92

% Agreement
(if calculated)

.97

•

.
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comparison as in

above;

(1)

(3)

the non-verbal measure of group partici-

pation when comparing observations done under Unobtrusive
or Modified
Obtrusive conditions by observers
same comparison in (3) above.

1 or 2;

(4)

the verbal measure of the

However, chi-square values for comparing

verbal and non-verbal measures done by observers

1 or

2

were significant

at the 90% confidence level for the Modified Obtrusive condition
and
® i-S^ificant at

(See Tables

3,

the 95% confidence level for the unobtrusive condition
4a-4c)

A Two-Factor Analysis of Variance (Glass

&

Stanley, 1970) was used

to compare the factors degree of obtrusiveness with the degree of partici-

pation (See Tables

5a-5c)

.

Both verbal and non-verbal measures are in-

cluded for group participation.

This analysis was done after collapsing

the data across all six time intervals or dimensions.

for observer 1:

(1)

It was found that

degree of obtrusiveness was very insignificant;

(2)

degree of group participation and interaction of these two factors were
not significant, but they began to approach significance.
2:

(1)

For observer

degree of obtrusiveness and interaction of factors were not

significant; (2) group participation was significant at the 99% confidence
level.

Hence, the data of observer

2

did record a significant difference

for the factor group participation; while although data for observer

1

was

not significant for this factor, it began to approach significance.
Thus, statistical measures used indicated that differences occurring

were a result of whether or not a verbal or non-verbal measure of group

participation was used, rather than whether or not a measure was unobtrusive
or modified obtrusive.

It appears that both verbal and non-verbal measures

participation.
are legitimate dimensions for describing level of group
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TABLE

3

Chi-Sq uare Values For Comparisons of Strategies
For Observer 1 and 2

Observer
1

2

.

**

Compared Strategy

df

Verbal
Obtrusive

vs

,

Non-Verbal
Obtrusive

vs

.

Verbal
Obtrusive

vs.

Verbal M.
Obtrusive

Non-Verbal
Obtrusive

vs

Non-Verbal M.
Obtrusive

.

'

V2
X-

£

Verbal M.
Obtrusive

Non-Verbal M.
Obtrusive

1

**1.02

1

**.399

>

>

Chi-Square Values are not significant at the 90% confidence
interval.

.5

.7
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TABLE

4A

^" Square

Values for Comparision of Unobtrusiven esH
And_ Level of Participation By Different
Observprs

Compared Strategy
1.

2.

3.

4.

df

x

2

Modified Obtrusive
Verbal vs. Non-Verbal
Observer 1 vs. Observer

2

1

*3.42

<

.10

Unobtrusive
Verbal vs. Non-Verbal
Observer 1 vs. Observer

2

1

*5.12

<

.05

Non-Verbal
Unobtrusive vs. Modified
Obtrusive
Observer 1 vs. Observer 2

1

**.243

>

.70

Verbal
Unobtrusive vs. Modified
Obtrusive
Observer 1 vs. Observer 2

1

**.919

>

.50

*For Strategies 1 and 2, Chi-Square Values are significant
at the 90% and 95% confidence interval respectively.

**For Strategies 3 and 4, Chi-Square Values are not
significant at the 90% confidence interval.
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TABLE

4B

Chi-Square Calculations for Table

Observer

3

1

Verbal M. Obtrusive

68

Verbal Unobtrusive

58

Non-Verbal M. Obtrusive

84

Non-Verbal Unobtrusive

78

2

X

=

2

(fo-fe)

=
\

fe

5^ +

52

63

63

+

3

2 =
50

81

+ 18

63

“

794 + .222 = 1.02

81

p >

.05

.

2

Verbal M. Obtrusive

66

Verbal Unobtrusive

62

Non-Verbal Obtrusive

82

Non-Verbal Unobtrusive

80

X 2 = (fo-fe) 2
fe
22

64

+

22

64

+

l2

81

+

l2 = 8

81

64

+

2

81

=

I+

2_ = 125 + .247 = .399

8

81
P >

.7
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table

4C

Chi-Square Calculations for Table 4A

Modified Obt rus ive
Verbal

Observer

1

Non-Verbal

68

X2 =

84

(

fo-fe) 2
fe

Observer

2

66

+

82

8 2 = 16

74

+ 16 = 1.68 + 1.73

76

3.41

76

p <

.10

Unobtrusive
Verbal
Observer 1
Observer
10 2
68

2

Non-Verbal

58

78

62

80

+ 10 2 + 9i + 9£- 200 + 162
68

71

71

68

X2 =

fo-fe) 2
fe

(

c
_ 5,117
= o2,94
QA + 2,23
9
n 7
.

71

p <

.05

Non-Verbal
Unobtrusive M. Obtrusive
1

Observer 1

78

84

X2 =

(

fo-fe )

2

fe

Observer
32

+

81

32

80

2

+

l2

81

81

+

82

l 2 = 20

81

81
p >

.

7

Verbal
Unobtrusive M. Obtrusive
Observer 1

58

68

X2 =

(

fo-fe )
fe

Observer

li +

J>£

63

63

62

2

+ 2i + 2£
64

64

66

= >794 + >125 = <919
p >

.5

2
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TABLE

5A

Results of Two Factor Anova
Observer 1

Source Variation

df

SS

MS

F

£

1

1.500

1.500

**.829

>

.5

Factor B (Group Participation)

1

2.817

2.817

**1.558

>

.25

A x B (Interaction of A and

1

3.352

3.352

**1.851

>

.25

3.62

1.81

Factor A (Obtrusiveness)

B)

Within Cells

20

**F ratio are not significant at 95% confidence level

Results of Two Factor Anova
Observer 2

Source Variation

df

SS

MS

F

£.

Factor A (Obtrusiveness)

1

2.667

2.667

**.450

>

.5

Factor B (Group Participation)

1

54.000

54.000

<

.01

A x B (Interaction of A and B)

1

>

.5

Within Cells

20

.

666

118.667

.666

*9.102
**.112

5.993

**F ratio is not significant at 90% confidence level
*F ratio is significant at 99% confidence interval

/

—
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TABLE

5B

Two Factor Analysis of Variance
(Observer 1)

Factor A

Degree of
Obtrusiveness
Modified Obtrusive

Factor B:

Level of Group Participation

Verbal

Non-Verbal

11
12
15
11

14

7

12

14
13

Z68

£74

8

10

13
16
12
13
12
12

£58

£78

136

126

152

278

Row Sums

17
17
9

142

Unobtrusive
11
11
10
8

Column Sums

—
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TABLE

5C

Two Factor Analysis of Variance
(Observer 2)

Factor A

Degree of
Obtrusiveness
Modified Obtrusive

Unobtrusive

Factor B;

Level of Group Participation

Verbal

Non-Verbal

11
11
14
11

14
16
17

8

11

14
12

£66

£82

9

10
12

13
16
13
13
13
12

£60

£80

140

126

162

288

10
12
9

Column Sums

Row Sums

9

148
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Reliabilities for observations done
under the Modified Obtrusive
condition were consistently higher
than reliabilities done under
the Unobtrusive condition. This indicates
that increased reliability
may be a
function of the physical distance of
observers from events being observed.
Hence, there is a possibility that
sacrificing some unobtrusiveness may
reveal greater reliabilities and also
greater validities, where increased
.

unobtrusiveness results in greater distance
of the observer from the
events.

Reliabilities were also higher than in some
standardized measures.

Hence, the more direct and the more
naturalistic the conditions for observing, the higher the reliabilities and
validities are likely to be,

mostly because of the operational aspect.
Validity
Validity can be assured by incorporation of the following
principles

within the design criteria for the methodology:
1

.

2

.

3

.

Utilization of the various tests of completeness within
the developmental phase of goals and parts.
Careful operationalization of goals with their associated
activities and parts in order to eliminate fuzziness in
meaning.

Operationalization of a wide range of observational techniques to be utilized for specific goal components within
the appropriate relevant environmental setting.

Making provision for the above principles within the design of the

methodology helps to assure criterion and content

related validity.

In addition, information gathered to measure particularly productive

efficiency of observational techniques during costing analysis can be
utilized to validate the basic trend of the information delineated in the
earlier phase of the Measurement Process; providing that the measures used

.

.
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for determining productive
efficiency are sensitive in both
reflecting

decision-maker's priorities and in
illuminating the long-range efficiency
of techniques.
Table

6

shows Agreement Coefficients for
measurement of variables

done under Modified Obtrusive and
Unobtrusive conditions.

efficients range from the upper 80 's to
100% agreement.

These coThis information

can be used to illustrate concurrent
validity of the techniques used.

Concurrent or convergent validity can be assessed
by the measurement of
a variable through more than one
observational technique.

For example,

a global measure of the number of children
involved in group activities

could be assessed through the following methods:
1)

The number of children in the room (variable
4) minus the
number of children appearing as isolates (variable 5)

2)

The total number of children observed in some type of
group activity during the observational phase of counting
the number of children talking (variable 2)

3)

The total number of children observed in some type of
group activity during the observational phase of counting
the number of children engaged in some common activity
(variable 6).

Agreement Coefficients were calculated as a measure of the degree
of concurrent or convergent validity.
1

were as follows (See Table 7):

Agreement Coefficients for observer

For the Modified Obtrusive condition,

the Agreement Coefficients were 87.5% for congruency of methods 1 and 2;

94.5% for congruency of methods
2

and 3.

1 and 3;

90.5% for congruency of methods

For the Unobtrusive condition, the Agreement Coefficients were

90% for congruency of methods 1 and 2; 92.5% for congruency of methods
1 and 3;

88% for congruency of methods

2

and 3.

for observer 2 were as follows (See Table 8)

:

Agreement Coefficients
For the Modified Obtrusive
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TABLE

6

AGREEMENT COEFFICIENTS FOR DETERMINATION
OF
PERCENTAGE AGREEMENT BETWEEN UNOBTRUSIVE
AND MODIFIED OBTRUSIVE DATA

Variable Number

Description

Agreement

1

Number of groups in classroom

2

Number of children talking

2

Total number of children

3

Number of times teacher interference is necessary to restore working conditions

.92

Total number of children in
room

.99

Number of children appearing
as isolates

.95

Number of children participating
in a common activity

.97

Total number of children

.95

4

5

6

6

.100

.89

.875
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condition, Agreement Coefficients
were 88% for congruency of
methods 1
and 2; 96.5% for congruency of
methods 1 and 3 88% for congruency
of
;

methods

2

and 3.

For the Unobtrusive condition,
Agreement Coefficients

were 89% for congruency of methods
1 and 3;

1

and 2; 89% for congruency of
methods

89% for congruency of methods

2

and

3.

The above results show

that group participation was assessed
through a variety of multiple

methods, thus indicating the presence of
concurrent or convergent validity
for observational techniques used to measure
this goal component.

Another measure of validity is the square root of
the reliability

coefficients utilized to illustrate validity as an index
of reliability.

Table

9

shows validity as an index of reliability for the
observational

techniques used are all in the 90' s.

Table 10 shows validity as an index

of reliability for the observational techniques used
in the Modified

Obtrusive condition.

These validity coefficients for the observational

techniques used were mostly in the upper 90’ s, thus illustrating near

perfect validity for measurement done in direct and naturalistic contexts.
Thus, Modified Obtrusive data consistently yielded higher validities than

Unobtrusive data.

Subjective validity or decision-maker validity will

be discussed later near the conclusion of this chapter, after discussion

on Costing Analysis.

Costing and Observational Techniques

Determination of reasonability of cost of plan was done by first
having the decision-maker indicate by ranking his prioritized order for

obtaining costing information relevant to each one of the variables.
Hence, relatively more time was devoted to measuring variables two and

six concerned with verbal and non-verbal means of group participation,
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TABLE

9

VALIDITY AS AN INDEX OF RELIABILITY
(UNOBTRUSIVE)

V ariable Number
1

3

A

5

6

6

Description

Validity Coefficient

Number of groups in classroom

no

Number of children talking

.93

Total number of children

.92

Number of times teacher interference is necessary to restore
working conditions

.94

Total number of children in
room

.99

Number of children appearing
as isolates

.96

Number of children participating in a common acitivity

.97

Total number of children

.93
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table

10

VALIDITY AS AN INDEX OF RELIABILITY
(MODIFIED OBTRUSIVE)

V ariable Number
1

Description

Validity Coefficient

Number of groups in classroom

,98

Number of children talking

,99

Total number of children

.98

Number of times teacher
interference is necessary
to restore working conditions

.98

Total number of children in
room

5

6

6

Number of children appearing
as isolates

.98

Number of children participating
in a common activity

.99

Total number of children

.96
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since these two variables have
high priorities.

This preliminary

consideration allowed the decision-maker
to consider what the approved
plan might cost. Since this was
a field testing situation,
total budget

was not a constraint.

Therefore, the major cost factor
included the con-

sultant fee for the hiring of one
evaluator— $100 per day.

Measures used

for the determination of internal
efficiency and productive efficiency

are included (See Tables 11 and
12)

.

It is to be noted that time
factors

•

for all costing equations already
contain built-in information concerning

decision-maker's priorities.
Costing equations for the determination of
internal efficiency include cost of consultant fee of one evaluator
as cost of the observational

technique and the proportion of time devoted
for measurement of the variable
across all six time intervals.

The purpose of the utility as a measure

of effectiveness is to make it possible to
reflect the decision-maker's

prioritized or preferential value for a variable within the
costing index.'
Utility values were first determined by:
1.

expressing the prioritized order as a fraction where
the numerator indicated the rank given by the decisionmaker; the denominator indicated the sum of the ranks;

2.

converting this fraction to its decimal equivalent;

3.

taking the inverse of the decimal equivalent;

4.

multiplying cost of the variable by step

3.

These ideas are a modification of a scheme used in an educational resource

management system to express the preferential value for various variables
in a cost effectiveness ratio as reflected by the decision-maker's prio-

ritized values (Curtis, 1971).

variables

2

Thus, compared to other variables,

and 6 bear a relatively greater share of the consultant fee
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TABLE

11

Measures used for Determination of
Internal Efficiency

Variable
Number

Prioritized
Order

Costing
Equation

Cost

6.70

Utility
Value

1

4

100/1 x 6/90

2

1

100/1 x 18/90

20.00

20.00 x

3

2

100/1 x 12/90

13.30

13.30 x .8 = 10.64

4

4

100/1 x 6/90

6.70

6.70 x .6 = 4.02

5

3

100/1 x 6.90

6.70

6.70 x

6

1

100/1 x 18/90

20.00

20.00 x .9 = 18.00

Additional
Comments

1

100/1 x 24/90

26.70

26.70 x

6.70 x .6 = 4.02

.9 =

.7 =

.9 =

18.00

4.69

24.03

::

:
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TABLE

12

c*

Measures used for Determination of
Productive Efficiency

Variable
Number

Condition

Operationalized
Benefit

Costing
Equation

2

Modified
Obtrusive
Verbal

Proportion of
Students Talking in groups

100/. 70 x
18/90

28.57

6

Modified
Obtrusive
Non-Verbal

Proportion of
Students engaged in Common Activity

100/. 89 x
18/90

22.47

2

Unobtrusive:
Verbal

Proportion of
Students Talking in groups

100/. 54 x
18/90

37.04

6

Unobtrusive
Non-Verbal

Proportion of
Students engaged in Common Activity

100/. 76 x

26.32

18/90

r~

Cost
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Of $100.

Hence, their cost is $20 (higher
then the cost of measurement

by other variables)

.

Their utility values are also
higher than other

variables (18) because of the inclusion
of information reflecting
decision maker priorities for
measurement information by these
variables.
Furthermore, the utility values in
relationship to costs for these
variables decrease less than it would
for those variables with lower

decision-maker priorities,
A consideration that results from the
determination of internal

efficiency is the fact that in this educational
setting, a modified
obtrusive condition will probably suffice in
allowing

measurement at a relatively reduced cost.

for more direct

This is a factor to consider

since agreement coefficients for the modified
obtrusive condition were

slightly higher than the unobtrusive condition (as
observation from a

mirror of an observational tower is a relatively less
direct means of
observation); the additional cost of installing one-way mirrors
would
need to be considered if observation were to be totally
unobtrusive.

In

addition, results from a two-factor analysis of variance for both observers indicated that the factor of degree of obtrusiveness was highly

insignificant for both observers; degree of group participation was

insignificant but approached significance for one observer and highly
significant for the second observer.

If resources did not permit measure-

ment of group participation, it is possible to use the less expensive

measure of the number of isolates in the classroom, subtract this measure
from total number

of students in the classroom and obtain at least a gross

measure of the number or proportion of students engaged in group activities.
This is justifiable since, as previously stated in the validity section
of this chapter, group participation was measured by a number of techniques
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which contribute information concerning
success of that goal component
in an integrated manner.

Measures for determination of productive
efficiency are included
for the following variables for
which the decision-maker was most

interested in having data:

Modified Obtrusive— verbal and non-verbal

measures of communication;

Unobtrusive

munication.

— verbal

and non-verbal com-

This procedure makes it possible to consider
ultimate

or long-range benefits that could be used by
various techniques by

operationalizing benefits that could be derived as output
measures for
each technique.

^

be noted that both an immediate and a long-range con-

sideration is the fact that, if absolutely essential, the cost
factor

may be reduced by reduction of the proportion of observation time
used
for qualitative comments by observers.

Also, particularly, from a

long-range point of view, given the same value as an input measure
($20.00), the larger the value of an operationalized benefit as an out-

put measure (i.e. proportion of children engaged in a common group

activity), the lower the cost from a long-range point of view.

Hence,

the cost factor was lower for variables with higher operationalized

benefits (i.e. as in the non-verbal measure of group participation in
the Modified Obtrusive Condition)

;

productive efficiency increases as

operationalized benefits increases for a given cost of inputs.

Thus,

in terms of productive efficiency, it is relatively efficient to include

either:

(1)

non-verbal measures of group participation

sive or Unobtrusive;

ticipation

— Modified

(2)

— Modified

Obtru-

verbal and non-verbal measures of group par-

Obtrusive.

The decision-maker can consider unit

cost per student by dividing any one of the cost factors in either
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measures o£ internal efficiency or
productive efficiency by

the number

of students to be measured by
each variable.

Results of Field Testing in terms of
Reliability, Validity and Costing were shown to the decision-maker.
It was noted that operationalization and careful definition of categories,
operationalization of obser-

vational techniques and use of various tests
of completeness assured
content and criterion validity.

In addition, the use of more than
one

measure to assess each observational component
helped to assure concurrent
or convergent validity.

Also, the square root of any of the agreement

coefficients could be taken as an approximation of
validity.

Reliability

could be attested by virtue of the fact that the
agreement coefficients
are mostly in the 80' s or 90' s.

agreement coefficients

fo'r

It was noted that the slightly reduced

the Unobtrusive condition was caused by the

fact that unobtrusive measurement was carried out at the
observation
tower where it was possible to see but not hear classroom communication.
In addition, observation in this condition was less direct than the

Modified Obtrusive condition.

Overall, it was concluded by these results

that there was no loss of data quality in the use of a Modified Unob-

trusive condition, since this condition appeared to permit more direct

observation than in the Unobtrusive condition.

It was further noted that

in the future, it would be helpful to include both verbal and non-verbal

measures as dimensions of group participation.

Hence, the information

provided also met the requirements of decision-maker validity or subjective validity.
It was further indicated to the decision-maker that from a long-term

point of view, one may be willing to invest in cameras, movie projectors.
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video tapes, etc., as a means of making observations.

However, it was

noted that measurement by such means may need to be less
direct, par-

ticularly if one also wanted to maintain unobtrusiveness as an aim.
In the case of movie projectors, naturalness of the environment
may

also be endangered.

Also, the less direct the measurements are, the

greater the possibility of reduced reliability.

It was also noted that

it is possible to train staff members to use various kinds of observa-

tional techniques,
such techniques;

given that: (1) staff are willing and able to use

(2)

techniques exists;

the practicality of training staff for using these

(3)

budget considerations makes it possible to hire

personnel that can train staff for using these methods.

—
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CHAPTER

V

REVISIONS IN THE METHODOLOGY

During the Field Test, the
Fortune/Hutchinson Methodology has
been
interpreted as constituting a set
of general systems models
for determining goals, parts, operationalization
and implementation of the
measurement process for observational
technique s -„hereby each step of
the evalua.
tion methodology has been
conceptualized as contributing in an
interrelated and interdependent manner in
providing data to the decision-maker.
It has been the goal of this Field
Test to collect data in a naturalistic

setting concerning the nature of cleassroom
participation in groups and
the ability of children to work
independently.
In view of the fact that social interaction
in an open classroom

setting represents a dynamic and on-going pattern
of communication, inter-

personal and group communication in the classroom setting
has been viewed
from a systems perspective

— the

classroom has been conceptualized as a

type of opened miniature social system characterized by a constant
ex-

change of interaction among the elements within that environmental setting
(Owens, 1970).

Within this framework, observational techniques were

operationalized and established to systematically assess:

the ability of

children to work in groups; the ability of children to work independently

within the ongoing opened classroom environment.

Data were collected by

two trained observers with the aim of direct and natural observations

under conditions that were: (1) modified obtrusive

— children

were aware

that visitors were in the room, but data were collected without overt

knowledge that an evaluation was being conducted;

(2)

unobtrusive

observations were done through a one-way mirror from an observation
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•tower;

children were unaware that they were being
observed or that there

were visitors

.

Results of the Field Test produced information
indicating:

(1)

the availability of observational techniques
that could be produced for

evaluation through the process of operationalizing
observational techniques
to be used for given goal components;

(2)

the availability of a Measurement

process that can permit collection of data relating to
consistency of observations (degree of agreement between observers, validity and
costing).
The proposed methodology appears to be successful in producing
data

geared to decision-maker's needs and goals in innovative environments.
However, it is suggested that the following additional revisions be made:
1.

If calculation of a correlation coefficient produces a
coefficient less than .80, it is recommended that the

average percentage agreement between observations of
different observers be used as an alternative measure
before resorting to redesigning of the technique. This
is a recommendable procedure since results of Field Testing
indicated that a correlation coefficient may be an insensitive measure for determining degree of agreement where
there is a small range or lack of variability among two
sets of data.
In addition, since the methodology emphasizes counting of objects that preferably are of a discreet
nature in order to reduce ambiguity in interpretation, it
is possible that data may fail to produce a linear trend even
though there is relatively high agreement or consistency
among the variables observed.
2.

Additional measures such as chi-squares, analysis of variance
and calculation of percentage of agreement in observations
done under Modified Obtrusive and Unobtrusive conditions
can be used to determine possible loss in data quality.
It
it also recommended that such measures be voluntarily used, if
desired, to further enhance a descriptive or explanatory
interpretation of the variables used.

3.

It is suggested that a cost effectiveness, cost benefit or
analogous procedure be used for costing various alternative
schemes for observational techniques and that this be made a
permanent part of the methodology. Used creatively to suit
the needs of innovative enterprises such a procedure can
,

:

.
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suggest an additional means of providing data
to the decisionmaker concerning the relative pros and cons of
using various
observation techniques for the present and for the
future.
Hence, the costing technique can provide a means
for allowing the decision-maker to make projections
concerning his
future needs. Thus, this technique can become
a vital component of ongoing program development.
4.

It is also suggested that, as a design criteria,
results from
costing analysis be used for validation of the basic trend
of information previously delineated during earlier
phases
of the Measurement Process; (including phases dealing
with
reliability and validity).

Therefore, given the results of the Field Test, the following would
be the procedure for implementing essentially the Measurement Process of
the Evaluation Methodology.

(In broad Methodological steps, this covers

Section VI through the end of the Methodology)
1.0

Conceptualization of Ideal Observational Procedures for
Measuring components Directly, Naturally and Unobtrusively.

2.0

Operationalization of Observational Techniques to be used that
are maximally consistent with the Decision-Maker's Goals and
Priorities.

3.0

2.1

Description of the environmental surroundings in which
observational Techniques are to be implemented in view
of information suggested by Matched Goals, Parts and
Activities

2.2

Utilization of hypothetical situation which includes
the above description of the environment specifically
designed to elicit observation techniques.

2.3

Incorporation of the above hypothetical situation into
an Open-Ended Stimulus Question, specifically designed
to directly reflect Decision-Maker's Goals.

2.4

Production of set of wide range of actual Observational
Methods or Techniques that closely mirror or reflect specific operationalized Goal Components, thus possessing
potentiality for measuring Decision-Maker's Goals.

—

Determination of previous existing Observational Techniques that
meet requirements for Measurement Process by review of literature
or consultations with Measurement experts.

.

.

.
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3.1

3.2

Review of literature concerning previous
utilization
of observational techniques.
Consultations with Measurement experts concerning
u ^il^ za bion of observational techniques,
if needed.
(A Measurement expert should be one who is
already
familiar with the measurement of goals through
the

Fortune/Hutchinson Evaluation Methology)
4.0

Presentation of available Observational Techniques to the
Decision-Maker for Decision-Maker’s approval.
4.1

Presentation of previous existing Observational
Techniques

4.2

Presentation of list of Operationalized Observational Techniques.

4.3

5.0

4.2.1

Continuation with step 4.3 if list meets
Decision-Maker’s approval.

4.2.2

Recycling to step 2.0 to secure list of
Operationalized Observational Techniques
more maximally consistent with DecisionMaker’s Goals, should there be need for
further varying directness, naturalness
or unobtrusiveness.

Elicitation of Decision-Maker's approval concerning
actual Observational Techniques to be implemented,
by asking:
"Are these techniques satisfactory for
use?"

Utilization of Observational Method or Techniques.
5.1

5.2

Determination of reasonability of cost of Plan.
5.1.1

Testing approved plan through Costing Analysis
as described; including cost of observers,
raters, etc., if data is desired.

5.1.2

Consideration of cost of alternative plans if
needed

Determination of Need for Sampling.
5.2.1

Consideration of need and cost of sampling.

5.2.2

Consideration of cost of alternative plans
if needed.
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5.3
6.0

Final Determination of approved plan
by Decision-Maker.

Execution of approved plan for Observational
6.1
Techniques or
Methods, given Resources.

Determination of Reliability of Obserational
Techniques
by preferably repeated independent
observations of the
same subjects utilizing appropriate
correlational procedures or percentages of agreement.
6.1.1

For single pairs of observations, Determination
of Reliability by a Decision Rule allowing
for
redesigning of an observational technique with
a percentage difference > 30; repetition of
the
observations for percentage differences < 30 in
order to establish reliability by obtaining a
percentage difference < 20 for the second pair
of observations; repetition of at least four
more pairs of observations for percentage differences 20 < 30 followed by calculation of an

appropriate correlation coefficient.
6.2

6.1.2

For several pairs of observations, determination
of reliability by an appropriate correlation coefficient, followed by determination of percentages of agreement, if reliability coefficient
is < 80.

6.1.3

Redesigning of observational techniques if percentage agreement is < 80.

Determination of Validity by assessing the degree of
attainment of Goals, utilizing appropriate correlational
procedures, percentages of agreement, or indexes of
reliability (square root of the reliability coefficient).
6.2.1

Further determination of Objective Validity through
operationalization of Goals and Observational Techniques
.

6.2.2

7.0

Determination of the need for the voluntary use
of supplementary measures that suit the environment
tal setting in which measurement is conducted.

Determination of Results from Costing Analysis.
7.1

Determination of Internal Efficiency and Productive
Efficiency of observational techniques used through
Costing Analysis.
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7

‘

2

et ^mination of the degree to
which results from
^ osting Analysis
validate basic trend of information

previously delineated.
8.0

Final Presentation of Results to
Decision-Maker, by asking
the Decision Maker Does information
provided meet your nfeds?"
8.1

If Decision-Maker states that
there is loss of data
quality by Measurement Process, recycle
to step 1.0
or other appropriate step according
to Decision-

Maker's needs.
8.2

If Decision-Maker states that data
produces the
needed information according to his needs,
recycle
to step in the beginning of methodology
or other
appropriate step for next ongoing evaluation cycle
when needed and/or requested.

These eight steps represent essentially the
author's contribution to the

Measurement Process of the Evaluation Methodology.

The Appendix Section

contains a computer-assisted instructional program
for helping one to re-

view the basic steps of the Fortune/Hutchinson
Evaluation Methodology.
Also contained in the Appendix are short computer
programs for deter-

mining percentages of agreement, index of reliability, internal
efficiency
of costing, utility values and productive efficiency in
costing analysis.

:
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CHAPTER

VI

SUMMARY OF CONCLUSIONS AND IMPLICATIONS

The Uses of Formative Evaluation

Formative Evaluation has been described as seeking information for
the development of a curriculum or instructional device whereby the
j

developer wants to find out what arrangement or what amount of something
to use (Stake, 1969).

It can be conceptualized as a process whereby program

developers systematically analyze and collect information for correcting

system deficiencies (Abhedor, 1972).

In Formative Evaluation, it may be

desirable to measure a variety of impacts of a large number of alternative
sub-parts of the curriculum (Larkins and Shaver, 1972).

Thus, Formative

Evaluation may be utilized as part of an effort to further refine and
improve the effectiveness of the curriculum (Light and Reynolds, 1972).
As such, it may include decisions such as teaching and curriculum methods,

content of curriculum, location of large sub-parts of content and sequential development within each part of the curriculum (Larkins and Shaver,
1972).
In Formative Evaluation, the role of the evaluation staff in the

decision-making process is that of gathering data to provide information
to a decision-maker,

(whereby the process of decision-making may be thought

of consisting of the following phases (Johnson, 1972)
1.

2.

3.

Identification of the problem, and specifications for
alternative choices or solutions.
Specifications of the various types of information that
are necessary in order to have a basis for making the
decision.
of
Design and formulations of appropriate means or modes

.
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Bothering the kind of data that will be needed to provide the
desired information.
From the above information, it can be concluded that Formative Evaluation
is data provided to the decision-maker to enable him to form a decision

concerning program improvement, correction of system deficiencies and

maintenance of efficient program operations.
Cunningham states that Formative Evaluation means the gathering of

information which would be of use to the developers of instructional

material

— those

persons who are trying to choose or produce the parts,

the elements which will combine to form a successful whole (Cunningham,

According to Cunningham, information of concern to developers is

1972).

usually that which will help them determine the success of their initial
efforts, so that modifications can be made.

Three sources of information identified as being relevant for Formative Evaluation are:

internal information, or information which can be

generated by inspecting the product itself; external information, or in-

formation concerning the effects of the product or its components on the
behaviors of students, teachers, parents and other relevant groups; contextual information, or information concerning the conditions under which
the materials are expected to function (Cunningham, 1972).

Cunningham

aware of
cites the need for Formal Evaluators to be flexible; to remain
repotential benefits of various strategies; to establish generalizable
to
lationships among context, internal and external characteristics;

minimum of proimprove ability to design efficient instruction with a
duct revision cycles.
development have been identi
Formative Evaluation and the process of
'fled as

1973).
being interdependent (Saunders and Cunningham,

Also,
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Formative Evaluation can be incorporated
within the predevelopmental
and intermediate phases of
formulation, as well as in the later
stages
of continuous improvement and
revision (Lawson, 1973). Thus,
given an

array of elements constituting the
instructional product, Formative

Evaluation concentrates on various aspects
of instruction so that data
are provided regarding both anticipated
and unanticipated results of
these elements (Lawson, 1973).
S_erving the N eeds of
_ _

Innovative E n vironments Through Formative
Evaluation

Applied to the affective goal "ability of students
to work in
groups

,

a

Formative Evaluation component may include monitoring
factors

such as development of student interests in various
types of group acti-

vities, student responses concerning the various
types of activities
they would like to engage in and the presentation of
opportunities to

engage in various types of activities.

The decision-maker of this field

study indicated that in the future, using similar evaluation methods to
those in Chapter IV, individual students may be observed during various

intervals of time for diagnostic purposes.

Such a procedure can produce

information concerning children's relative growth in interpersonal relations with classmates within a group setting.
It is to be noted that since all variables that measure group parti-

cipation also allow for a count of the number of children in the room,
efficiency in accomplishing this goal can be expressed in terms of the

proportion of children engaged in verbal or non-verbal group activities.
The proportion of successes in this goal can then be used as an estimator
of the probability of success in accomplishing

this goal component.

This

will make it possible to express the ability of various groups of children
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'to engage in non-verbal or verbal
group activities during various
time

intervals by computing the variance of
the proportion of various groups—
P q /n

(Hayes

’

1973

>

Ch.

6).

Regular feedback over time intervals
provided

by such information can guide the
decision-maker in deciding whether or
not certain instructional group activities
or the classroom environment

should be modified.

Reinforcement contingencies may be utilized to encourage
development
of group participation as an effective tool.

A group-contingent reinforce-

ment system with first graders was implemented in an open-spaced
class-

room divided into small groups (Wilson and Williams,
1973).

Each group

was able to earn free time by completing its work within
a designated

period and by minimizing disruptive activity.

These group contingencies

proved effective in increasing the percentage of work completed and reducing disruptive responses (Wilson and Williams, 1973).
Two sets of trained observers were used for this study.

Appropriate

behaviors included task relevant and approved social interaction; inappropriate behaviors consisted of time-off-task, motor activity, non-verbal
noise-making, verbalizations and aggressive responses.

Teachers were ob-

served in order to establish whether their behaviors had remained relatively constant during the study.

Student behavior data were analyzed

by totalling the number of times a child emitted each behavior; the totals

were converted into percentages.

It was implied by the authors that class-

room management of a large group of primary-level students is rather easily

accomplished by using group contingency procedures (Wilson and Williams,
1973).
If the purpose of evaluation is to be

program improvement, then it is

H9
•necessary to consider evaluation as a
process (Stevenson, 1973).

Hence,

a Formative Evaluation component can
through application of the Fortune/

Hutchinson Methodology as a process, provide for
a broad variety of types
of data depending upon the decision to be
formed by such data at critical

decision-making points of the evaluation process.

Such a component could

include information concerning achievement, attitudes,
interests and

information concerning conditions under which various
instructional
strategies can function.
Summary of Characteristics to Consid er in Evaluating Innovative
'
~~ ‘
Environments

A_

"

’

The For tune/Hu t chinson Evaluation Methodology has been conceptualized
as a model or system which is capable of providing a systematized analysis
of an innovative educational environment.

Conceptualizing the methodology

as a system implies that each step of the methodology is perceived to con-

tribute in an integrated manner to the overall purpose of the methodology-—
the provision of data to the decision-maker for decision-making.

In pro-

viding for this overall purpose, successful functioning of parts, operationalization, implementation of measurement, etc., are perceived to be

interrelated and interdependent.
It is not suggested here that goals are necessarily objectives, since

objectives may also be characteristically geared to statements of conditions,-

behavior and performance standards for individual learners.

Benedict also

cites some differences between goals and objectives (Benedict, 1973).

How-

ever, it is the conclusion that the Fortune/Hutchinson Methodology, through
the application of system analysis approaches, can, if desired, provide the

means for further conceptualization of an instructional system which may
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include objectives.

An instructional system can be
conceived as being

composed of chains of learning experiences
designed for individuals or
small groups for' the development of
complexes of behaviors; it stresses

analyzing learner needs and then providing
options to the learners
(Drumheller,

1973, p. 10).

Successful execution of an instructional system
necessitates needs

assessment procedures to identify specific unmet
needs of a particular

population of students.

Also, needs assessment procedures provide data
or

an informational base for decision-making;
it provides a means for assessing the relationship between changed inputs to
organizational outputs
(Lee, 1973, p.

28).

Operationalized goals produced from the Fortune/Hutchinson Methodology
can also, if desired, provide essentially broad goals, which can,
in turn,

provide a framework for conceptualizing criteria for an instructional system.
These broadly stated goals can be further operationalized into sub-goals
as needed; information produced by this data base can be further operationa-

lized and/or translated into more specific objectives concerning specific

educational needs for a particular population of students.
Lee suggests that a goal could be general to a wide area of endeavor
and the individuals or groups operating within that area (Lee, 1973).

Such

goals which provide a broad sense of direction can be further translated

into sub-goals which are, in turn, translated into objectives; a planned

monitoring procedure can be implemented to assure validity of the system's
goals and sub-goals (Lee, 1973).

Through the utilization of data feedback

and correction the system may, through successive approximations, move con-

tinually closer to meeting the needs of students (Lee, 1973).
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The purpose of this
dissertation was to produce a
methodology for
a Measurement Process of
an Evaluation Methodology
that was to be field
tested.
The purpose of the Measurement
Process for Evaluation was to
measure the operationalized
components for goals.
At this time, it can be
concluded from results that the
Fortune/

Hutchinson Methodology can, through
the application of systems
analysis,
be interpreted as constituting
a set of general systems
models for determining goals, parts, operationalization,
implementation of the measurement
process, etc. Each step of the
process contributes in an interrelated
and
interdependent manner to provide data to
the decision-maker.

Furthermore,

the flexibility of such a process
would allow output from this Methodology

(specification of goals) to be further
operationalized for the determination of more specific objectives for
an instructional system or any other

enterprise, if provision of such data meets
the decision-maker’s needs.
Thus, it can be concluded that effective
educational system development is'

aided by:

a clear statement concerning operationalized
goals, behaviors,

and observational methods; a means of providing
continuous formative data

concerning program development.
Fogel states that to correctly identify the correct variables,
the

investigator must recognize and specifically identify program elements
that are directly related to the problem (Fogel, 1973).

According to

Fogel, implicit in the need to identify specific program elements is the

need to consider alternative output mixes that could minimize the parti-

cular problem.

Budde states that alternatives are often not considered

and supporting details are often missing (Budde, 1972).
In order to create a system, it is recommended that one first construct
a model to simulate the circumstances of a problem and proposed solutions

.
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(Budde, 1972).

The model must:

be in a

cognisable

form; make it possible to examine components
and their relationships;
make it possible
to utilize evaluative data
to determine the need
tor modifications, as
needed
.

Sanders advises that the Program
Evaluation and Review Technique
(PERT) is a useful tool for
setting up a formal program
monitoring data

collection schedule (Sanders,
1972).

Monitoring of data can also include

monitoring of costs for the various
activities such as would be provided
by a PERT-cost methodological tool.

Both the program Evaluation and
Re-

view Technique and the system of
instructional variables developed by
Hammond can provide a means of conceptualizing
and describing the system
to be served

(Stufflebeam et. al.

,

1971).

PERT, as a systems analysis

technique, provides a breakdown of the work
structure.
In the Hammond scheme for representing
instructional variables, cost
is one of the set of variables identified
with instruction.

As such, it

represents money required for facilities, maintenance
and personnel
(Stufflebeam et. al.

,

1971).

The work breakdown structure approach of

PERT aids in organizing a strategy into program and
project areas; the
networks used by PERT aids in programming the interrelationships
between

activities and events to achieve objectives.

Some of the concepts utilized

in PERT, PERT costs, or the Hammond scheme may be flexibly designed within
the Evaluation Methodology to be included in those decision-making settings

where the application of such would help to point out to the decisionmaker the consequences of various alternatives.

A critical element in de-

termining choice of any cost analysis or related technique would be

decision-maker validity.
Overall, the Fortune/Hutchinson Methodology can provide in a communicable

b
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manner data to the decision-maker
in accordance with decision-maker's
goals through careful specification
and determination of all needed
components.
Careful specification of all program
elements is also
assured through the use of the Test
of Completeness phase for the
determination of goals and parts before
operationalization, implementation
of the Measurement Process and inclusion
of Costing Analysis within the

Measurement Process.

Utilizing a formative evaluation component
within

the evaluation process will help
assure that the needed modifications

will be adequately determined when the
evaluation methodology is imple-

mented in innovative environments, assuming the
existence of competent
decision-makers.
f

A_

Summary of P rojected Needs of Innovative Environments

Anderson and Flores cite the contribution of Formative Evaluation
in the Systematic Evaluation of an ongoing Career Education
Program

(Anderson and Flores, 1973).

ongoing system should include:
(i.e.

They conclude that the evaluation of an
a means for Preparing for Evaluation

Identification and Validation of Needs); Identification and De-

fining of Processes to be used in Evaluation; a means for Adjusting the
System; a means for Modeling; Evaluation of the System and Sub-Systems.
At Rutland Center, Georgia, an Evaluation System is being developed

for a Psychoeducational Treatment Program for Emotionally Disturbed Chil-

dren (Huberty, Quirk and Swan, 1973).

The authors state that success of

the evaluation system is dependent upon a well-developed system of infor-

mation exchange which enhances feedback and communication.
To be effective, it is said that the "evaluation system must be built

into the treatment program itself" (Huberty, Quirk and Swan, 1973, p. 74).

:

124

Hence, success of such an evaluation
methodology is identified as being

highly dependent upon explicit statements
of the goals and objectives of
each of the project components.

The aim is for inputs, transactions and

outputs to relate directly to the general
objectives of each component,
as well as to specific objectives associated
with the individual trainee,

child or parent.
At Rutland Center, the outcome measure is a behaviorally
based obser-

vational instrument which is utilized unobtrusively.

Observers are located

in one-way vision observation rooms equipped with sound
systems.

encoded on a who-to-whom observation worksheet.

Data are

Inter-reliability coeffi-

cients for observation done at this center ranged from .70 to .97.

Summary of Needs to Consider when Evaluating Innovative Environments
For this Dissertation, Innovative enterprises have been conceptua-

lized as existing on a continuum of openness from the alternative type
of environment to the more opened environment.

Innovation was defined as

some departure from the traditional mode of classroom instruction.

The

following are some implications for present and future considerations

pertaining to evaluation of these type of environments.

The Evaluation

Methodology that is most likely to be successful in innovative type
environments is one that is
1.

process oriented,

2.

representative of a continuing ongoing process with
provision for the use of feedback on a regular basis.

3.

capable of producing a wide and flexible range of
observational techniques to suit the particular needs
of decision-makers at various points on the continuum
of openness.

.
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4.

capable of producing observational
techniques
that mirror as closely as possible
actual operationalized goal components that are
to be
measured

5.

capable of producing observational
techniques
that are relevant to the needs of
the environment in which the operationalized goal
components are to be measured.

Results indicate that the For tune /Hutchinson
Methodology conceptualized
as a system can meet the above criteria.
___

(.

An Evaluation Methodology for innovative environments
should also

attempt to provide specific guidelines for evaluation
of open environ-

ments in naturalistic settings.

In operationalizing the specific observa-

tional technique to be used, an attempt should be made
to include techniques
that can assess goal attainment in a wide variety of
instructional modes
as needed; i.e. individual activities as well as various
social interaction

patterns.

It is to be noted that as openness increases as a feature of

the environment, more stress should be placed on recognizing which activi—

ties promote which goals for a particular population of students, irres-

pective of where or when classes are held.

If group separation data is

desirable, it may be helpful if baseline data be secured with the obser-

vational technique that is implemented.

This baseline data can thus be

used to assess qualitative and quantitative changes in attainment of goal

components at some future time, across various groups.
Results from observing an open classroom setting with directness
and naturalness preserved as qualities indicated that both reliabilities
and validities for observations done under the Modified Obtrusive Condi-

tion were consistently higher than reliabilities and validities for

observations done under the Unobtrusive condition.

Thus physical distance

'

.
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•of ohservers from the events being
observed is a key factor influencing

degree of reliability and validity.

Hence, higher reliabilities and

higher validities appeared to be a consequence
of more direct and more

naturalistic conditions for observing.
If any degree of unobtrusiveness is
to be a characteristic of the

measurement procedure, evaluation would probably
be most reliable and
valid within the framework of a design which
allowed for some assessment
of multiple operations.

The implications are that threats to reliability

and validity which might occur with the use of
a single measure should be

pointed out to the decision-maker.

Also, since by definition an innovative

environment is one which involves some departure from traditionalism,

decision-makers of such environments should be aware that the use of pre-

dominantly standardized instruments may not be wholly sensitive to the
attainment of goals in such settings; hence non-formal, non-traditional
and creative methods may be needed at least as a supplement to the methods

used
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APPENDIX B
LOG

Date

Day

Transaction of Events

10/30/73

Tuesday

Contact with Decision-Maker to discuss
use of Wyngate open alternative school
as a Field Site.

11/1/73

Thursday

Visit to Wyngate for entire day.
Obtained
Goals; Test of Completeness for Goals
(Activities); Parts; Test of Completeness
for Parts (Inputs, Outputs, Interfaces);
Integration of Goals and Parts; Initiated
Operationalization by Fuzzy Concept
Procedure

11/20/73

Tuesday

Received Operationalized lists for top
Priority Goal.

11/27/73

Tuesday

Clarification of Operationalized Components by Decision-Maker; Initial Discussion of Possible Observational Techniques to be Implemented.

11/29/73

Thursday

Observational Techniques tried out on
different sample.

12/6/73

Thursday

Visit to Wyngate to make further suggestions re: observational techniques that
may be tried out at Wyngate.

12/20/73

Thursday

Advised that Decision-Maker lost job at
Wyngate Decision made to continue at
Marks Meadow, while retaining same
Decision-Maker

12/21/73

Friday

Initial request made to do final Field
Test observation at Marks Meadow.

1/9/74

Wednesday

Telephone contact to finalize dates for
observation at Marks Meadow.

1/15/74
1/16/74

Wednesday &
Thursday
afternoon

Field Test Observation done at Marks
Meadow by two observers

1/24 &
1/30/74

Tuesday

Data from Field Test Results shown to
Decision-Maker

—

—
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SAMPLE COMPUTER PROGRAMS
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USE? NC.*>
3CDL?
TEFMINAL 37
CATE ;
9 C C
TINE;
:

1

PCPT
‘

C

,

26

4/CS/74

.

Or? AT 24,:CP.

CEE VS
VAGP.EE

PE? GENT A CE
-<A ?3;/A
-CA*3)/7
3-3 + A

Cl]
C

2

]

C

3

]

'

CA]
C

5

A CPEEI-.ENT

3

]

Co]

-C

C7

D-A + 3

]

DV
A-

C£]

*
‘

1

•

1

3-12
AGP EE
'PEP GENT ACE AGREEMENT
0 m $ 6666^7
A-S

IS

1

'

3-jr

AGPEE
PE PC ENGAGE AGPEEf.ENT
0.S75"

VA3PEEN
'PEP TENTAGE AGFEINENT
C-A l 3
C-A f 3

Cl]
C2 ]
C

3

C

A]

F-3 + C

C

S

FV

]

]

A-

1

1

3-12
A GREEK
PEP 3 ENT ACE AGPEEKENT
0
? 66 6667
A-S
3-7
AGFEEK
PEF3EKTAGE AGREEMENT
0.S75
A-7
3-S
•

IS

•

I

ag.peem

PEP 3 ENT AGE AGREEMENT
'
0.S76
.

.

IS'
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USER NO.?
C CEE?

TEPKINAL
TIKE:

19:37,

PC PT

37

DATE

:

2o

04/08/74. OFF AT 24:00.

CEE VS

cir.

VUVAL
'UTILITY VALUE IS*

023

F*-N

3

G-l

C

3

V-C x G
vv
C-o.70

043
5

0

+ D
- F

3

N**4

E-

0

1

UVAL
UTILITY VALUE

IS

A. 02

VPFCDEFF
0

1

3

'

PPCCUCT.IVE EFFICIENCY

023
033

H-C

A

C-K

0

3

053

-5-

P

I-E + T
x

I

C?

0-100
P- 7.0
E- 8
T-9Q

.

.

1

PPCDEFF
EFFICIENCY
CTIVE
PPODU

IS

2c • 5 7 429
1

0-100
P- . 89

E-ie
T- 9 0

PPCDEFF
PRODUCTIVE EFFICIENCY
22.47191
'

)

•CPU

IS

OFF

USAGE

CONN HPS

.

OFF AT 1?:43,

0.05
0.10

C4/C8/74.
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USE?. KG . ?

CCDE°

TEFKINAL
TIME

:

15:18,

37

DATE:

PCFT 26
04/C8/74. CFF AT 24:00.

CEE VS
Cl]
C23
3

C

]

VVALID
'INDEX .CF RELIABILITY
V-P + .5

IS'

V?
F -.81

VALID
INDEX CF RELIABILITY

IS

0.5

R-

5C

.

VALID
INDEX CF RELIABILITY
C. 5486833
Cl]
C
C

2
3

]
]

04]
CD]

IS

VINTEFF
INTERNAL EFFICIENCY
B
K-C
'

-5-

I-E + T
C-H x I
CV

C- C C 0C
3- ICC
E-6
T- 5
1

f!

INTF.FF

INTERNAL EFFICIENCY
o .boooou7
0*"

1

IS

CO

BE- 8
1

1

T-5C
INTEFF
INTERNAL EFFICIENCY IS
20

IS’

0

*
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USSR WO.?
CO DE?_

TERMINAL
TIME:

ARE

19:53,

60

DATE:

PORT 23
04/22/74. Or F AT 24:00.

w3
V FORMAT

CIO
_C

C
C

C

*

1

i

1

'

'

C

70
80 j

C9

0

C

0

l

3.

'

."l. 1

03SERVAT I OMAL TECHNIQUE FOR A GIVEN GOAL COMPONENT.

N_~a

JC63
C

FO RM AT 15 A BRIEF PROGRAM 'DESIGNED 7
FAl-1 1 LI A RIES 0W2 j./ 1 TH _SOM_£ P0SSI3IL IT I_ZS
rO.i
u
AT I J c, z> v ALU AT I ON .
I N PUT
THE T OTAL WJ.-I32R OF PERSONS OBSERVED BY AN*

»T 0

2 3_
30
40
53

'

•

INPUT THE NUMBER OF PERSONS WHO ACCOMPLISHED THIS'
'GOAL COMPONENT AS MEASURED 3Y OBSERVATIONAL TECHNIQUE.'•
•

.

:<-^Xjpn/

14

Clio

'THEMUMBER OF PERSONS AC COM PL I SHI NG A~ GOAL'”

C_120

CAN NOT BE GREATER THAN T HE TOTAL PERSONS OBSERVED'
-4
THE PROPORTION O F PERSON S AC COM PL I SH I N 3 _TH I S G GAL IS

130
C_1 40
C 1 50

C

C
C
C

1

6

17 O'
183

C l

9

0

_C_2_0 0
C
C
C

2 10

220
230

_C24_3
C
C

25 0
260

'

»

.

3-P-X+N
'THE PROBABILITY THAT A PERSON WOULD _3£ SUCCESSFUL IS'
P

_ 'THE

PROBABILIT Y THAT A PSR50N_W0ULD_N0T 3E SUCCESSFUL IS'

j-q-T-'p
'VARI ANCE FOR THIS GOAL COM PON ENT IS'
N
a-V-CP X Q>
STANDARD DEVIATION AS A MEASURE OF VARIABILITY IS
'

-S-VV.5
PRESS I NT XEY IF Y OU WISH TO DISCONTINUE'
'‘FORMATIVE EVALUATION.'
-4V

_'

’

'

:

format
FORMAT ISA 3RIEF ? R 0 3 RAT'D Z STGNZ~D~
TO FAMIuI ARI EE ONE WITH SOME POSSI
31 LI TI ZS
FOR FORMATIVE EVALUATION.
INPUT THc. TOTAL NUMBER OF PERSONS Q 2SZ7VJZD
BY AN
OBSERVATIONAL TEC.HNI 3US FOR A GI VEN GOAL
COMPONENT.
«J
_

*

n~

•

_INPUT THE NUMBE R OF PERSONS. WHO ACCOMPLISHED
THIS
GOAL COM PON ZN T AS MEASURED 3Y 03SERVATI OMAL
TECHNIQUE.
G

•

iQ~

.

,

.

-T H£ PROPORTION OF PERSONS ACCOMPLI SHI NG THIS GOAL IS
—
0. 53323529
__THE PROBABILITY THAT A PERSON WOULD 3E SUCCESSFUI
^
r
0. 53323529
THE PROBABILITY THAT A PERSON WOULD NOT BE SUCCESSFUI

—

—

T

:
0.411 76471
V ARI AN C E FOR THIS GOAL COM PON EN T I S
T. ‘4 24 7 9 142 “2'
STANDARD DEVIATION AS A MEASURE OF VARIABILITY IS
r
0.
1936 462
PRESS INT KEY IF YOU WISH TO DISCONTINUE
'FORMAT I VE 'EVALUATION'.
INPUT THE TOTAL NUMBER OF PERSONS 03SZRVZD BY AN
OBSERVATION AL TE OMNI DUE FUR A GTVZN'1jOAL*'"COM?OMZNT.

rq

-

-

__

'

1

’

'

:

nr~
_INPUT THE NUM3ER OF _PERSONS
WHO ACCOMPLISHED THIS
C-OAL COMPONENT~AS~ MEASURED 3 Y 0 3SERVATI ONAL TECHNIQUE.

-

:
1

7

_THE NUMBER OF PERSONS ACCOM PLI SHI NG A GOAL
CANNOT BE ’GREATER THAN THE* TOTAL PERSONS OBSERVED
INPUT THE TOTAL NUMBER OF PERSONS OBSERVED BY AN
"OBSERVATIONAL TZTCHNTQIJE~F0R~A GIVEN GOAL COMPONENTS

:

2'0

INPUT THE NUMBER OF PERSONS WHO ACCOMPLISHED THIS
GO AL C ON PON SMT "ASTtf Z A'S U r.Z D "BY 0 3S ERV AT 1 0 N AL T ECHN I QU E7
:

•

9

;

THE PROPORTION OF PZRSONS ACCOMPLI SHING THIS GOAL IS
0 . 45
THE PROBABILITY THAT A PERSON WOULD BE SUCCESSFUL IS
0. 45
THE PROBAB ILITY THAT A PE RSON WOULD NOT _3_E SUCCESSFUL IS
0.55
VARI ANCE FOR THIS GOAL COMPONENT IS
OSOrSoVo
STANDARD DEVIATION AS A MEASURE OF VARI A3ILITY__I S_
0. 1 1 124293"
PRESS INT KEY IF YOU WISH TO DISCONTINUE
FORM AT I V E~E VALUATION .
INPUT c

•'

'

'

USER NO.?
CODE?

TERMINAL
21:40,

TIME:

65
DATE:

PORT
li
04/22/74. OFF AT 24:00.

GEE US
C

13

C

23
33

C

C43
C

53
63

C

7

C

S3

C

9

_C

1

C

3

3

03 _

Cl 13
Cl 2 3
C 133
C 143
Cl 53
_C 163

VCOST
•COST IS A PROGRAM DESIGNED TO INCREASE'
FAM I L I API TY_ UI TH SASIC STEPS OF COSTING ANALYSI
"•
IN PUT” COST* OF OBSERVATIONAL TECHNIQUE.''

S._'

•

jo-e

INPUT SIZE OF TOTAL BUDGET.
3-G
'INPUT TIME ESTIMATE FOR OBSERVING THIS'
•GOAL COMPON ENT.
E-G
•INPUT TOTAL TIM E AVAI LABLE FOR OBSERVING.
'

•

-

T

INTERNAL EFFICIENCY AS AN INDICATION O F'_
'IMMEDIATE BENEFITS TO BE DERIVED FROM USE OF'
1 5^
£ C ;i N I o U
•THIS O 3S ERV AT I_ON AL

’

-C-CO

V 3)

i

x

C~E

_

+ T)

DETERMINE UTILITY VALUi AS A'^
— •DO YOU VI 5H TO
7I.-J-.
'MEASURE ^GF' EFFECT I VENESS REFLECTING PR-*"
C 1 73
—
•VALUES OF DECISION MAHER?'
_
C 183
NO.
FOR
N
OR
YES
FOR
Y
TYPING
INDI CATE"ANSwER‘3Y'
f 19 3

—

_

.

.

'

203 " AN SUER** 3
“-*(• N *"£' ANSWER) / 23
”C 213
_
PRI 0 RI TI ZE D OR DER OR RANK Q F_ GO AL.
I N PUT
C 223
-j
N
C 233
INPUT SUM OF RANKS ACTUALLY US£D._^___
C 243
C 253
TECnNIQui IS
^UTILITY VALUE FOR TH I 5_ O BSSRVAT I u N AL
C 263
X
"C 273
0P^TI0^U30;.
u!jp5t at‘l3ast°L SSTIMATS 0
—C 23 3 '
OF T-CHNI^O
uoFaOM
BEN'EFI -TS"TO"'BE DERIVED
C 293
C303
_
on
^PRODUCTTVE e"F FTc Ten cy~ as~ an. ^ i n di c at i TO
C 3 1 3
D
P c. C T
•OF LONG RANGED 3 EN 2 F I T 5 _I3 EH
C 323
CE + T)
~
-CO-CO +“P)
333
C

'

•

'

'

L

—

•

—

C

•

3

1

N

•

S

“

144

C343
C3S3
C

363

C

3 73

33 3
C39 3

C
*

C
C

A0
41

3

'DO YOU WISH T0"DST2;
AN OTHER CON D I T I ON ?
'ANSWER Y FOR YES OR N FOR NO.
'

•

ANSWER-5
-(

1

'

£

-*C'Y'

s

'

AN S UER) / 4

0

A’JSWER) / 23
PRESS "INT KEY WHEN

’

-37
COST

COST ISA PROGRA-2 DESIGNED TO INCREASE
FAMILIARITY wITH 3A5I C STOPS OF COSTING ANALYSI S.
IN PUT COST O F OBS ERVATION AL TO CNN I QUO.
100

•

INPUT SIZE OF TOTAL BUDGET^
r

_ INPUT

TINE E ST I NATE FOR OBSERVING
" ” TNI
~
GOAL COMPONENT.
'

_

iS

.

INPUT TOTAL TIN E AVA ILABLE FOR OBSERVING.
•

:

90
'

.

INTERNAL EFFICIENCY AS AN I N DI CAT ION 6 F
INN EDI ATE BENE FITS TO BE DERIVED FR OM USE OF
TH IS 0 BSERVAT I ON AL T E CNN I QU E IS

_

.2 0

DO YOU WISH TO DETERMINE UTILITY VALUE AS A
MEASURE OF _EFFECTI VEM ESS REFLECTI M G_ P REFERENT I AL
VALUES OF DECI SION MACER?
INDICATE
A SUER S'.' TYPING
Y FOR YES OR N FOR NO.
"
“
Y
INPUT
PRIORITISED ORDER OR RANK OF GOAL.
"

.

J

'

:

1
’

’“’INPUT SUM OF RANKS ACTUALLY USED.
_Q:_
10

UTILITY VAL UE FOR THIS Q3SERVATI ONAL TECHNIQUE

I

«o

18

_ I N PUT AT LEAST AN ESTIMATE OF OPERATIONS 1 2 ED
BENEFITS TO 3£ ~DERI VED FROM USE OF TECHNIQUE.
.39

PRODUCT I VE EFF I.CI EN CY_ A5_ A1 _ INDI CAT I ON _
OF LONG RAGGED BENEFITS IS EXPECTED TO 3E
22. 4719
DO YOU WISH TO DETERMINE PRODUCTIVE EFFICIENCY FOR
ANOTHER CONDITION?
ANSWER Y FOR YES OR N FOR NO.
_

.

.

Y
INPUT __AT LEA ST AM _EST ILATE_OE_ OPE RATI OMAL IE ED
BEiNjEFITS TO 3E DERIVED FROM U S E 0 F TECHNIQUE.
:

70

.

5FF I C I EM CY A 5 AM I N DI C ATI GM
OF LOMG RANGED EEMEFITS IS EXPECTED” TO "3E~

28.571429

DO YO'J WISH TO DET ERMINE PRO DUCT I VE EFFI Cl EWCY
ANOTHER COM DITIGM?
AM SVER Y FOR YES OR M FOR~MO:‘

N

PRESS I NT KEY WHEN YOU WISH TO DI SCOUT I RUE PROG
INPUT COST OF OBSERVATIONAL TECHNIQUE.

s

.~u'l

,

.

1_0 0

__

'INPUT "SIZE OF TOTAL BUDGET.
:

"
1

INPUT TIME EST IMATE FOR OBSERVING THIS
GOAL COMPONENT.
'

G:
6
I

NPUT T OTAL TIME AV AILABLE

F OR 035 E R V I N G

•

9

0

"INTERNAL." EFFI CIENCY AS AN

IN DI CAT I ON 0 F

IMMEDIATE BENEFITS TO BE DERIVED FROM USE OF
THIS OBSERVATIONAL "fECHNl'SUE" IS
6. 6666667 _
’DO YOU WrSH TO^TTE”RMT'NE^JTTLITY”'VALUE‘ AS^ A
MEASURE OF EFFECTIVENESS REFLECTING PREFERENTIAL
~ VALUES" OF DECISION MAHER?
OR N FOR NO.
INDICATE ANSWER BY " TYPING Y FOR YES
_

.

*

’

-

~N

INPUT AT LEAST _AN ESTIMATE OF 0 PER AT I ON AL I_Z E D
3EMEFI T’S TO BE DERIVED FROM U S E OF T E CRN 1 QU E
*

Os

•

‘•89

PRODUCTIVE EFFICI ENC Y AS AN INDICATION
OF LONG RANGED BENEFITS IS EMPECT^D iO BE
7.49 06367
BO YOU WISH TO DETERMINE PPkODUCTI Vs* c*c FI Cl £.^CY
ANOTHER CONDITION^
ANSWER Y FOR YES OR N FOR NO.
N

—PRESS
INPUT

Q^

INT'KZT WHEN YOU" WI SH"' TO' DISCONTINUE PROGRAM.
'

COST OF OBSERVATIONAL TECHNIQUE.
T

Os

.

^

7

11

.

.

Z

.

I

146

USE?. MO. ?

CODE?
T ERMIMAL

TIKE:

14:21,

42
DiXT

PORT
3
04/23/74 OFF

E:

16:23

^T

i

.

GEE VS
’/METHOD

WELCOME TO THE SYSTEM 3 A?? ROACH TO TH:r
•FORTUNE./HUT!C HIM SOM EV.ALUAT IOM METHODOLOGY
Y FOR YES 0:? m FOR’
'FOR sac:H DUE ST I QM, AM
-

Cl

3

C2

3

C3

3

!

•

S'..'

CTH ERR I SE INPUT A U n •ry
A
’DM USED
E ME AMS DE cisio:\T
HEK2.M3E ?. TO DETERMINE GOAL S ‘OF DM.
’DC YOU KM CM MEAT THE ORGAN I Z AT IOM MILL AC Co: :?li.

C4 3
C53
C63
C7

*1*0,

3

:

' #

1

3

C 1

2
3

3

1

AMSUEE-I
-C Y
z AMS'* ER /
-CM* t AMSM ER5/6
’•REM EM EE ? TO DO THE TE ST OF COKPLTTZNZ S3’
’FOR GOA LS 0 F ORGAN I ZA7 I OH.
’DO YOU KM CM THE ACT IV STIES OF THE ORG AM I Z.A? IOM?
AM SUER**
-CY
e AMSM ER)/ 17
£ AMSM E? /
N
EEMEK3E ? TO DETER! II ME PART 5 FOR DM.’
'DC YOU KM O’ 3TP.UCTu.ZAlL ENT ITIE3 FOR C EG AM I AT 10
AMS ME? -I
Y
t AMSM HR)/ 22
-CM' € AMSM ER /
EEKZM3E:? TO MATCH GOA:LS M ITH RELATED PARTS.
'HAVE GCiALS AMD PARTS BE EM INTEGRATED AND ??. 1 0 R
AMS ME? -I
-C'Y* * AMSM ZR)/27
-CM' c AMSM E?)/22
•

Cl

".'L*'"R

’

*

3

’

**

)

1

.

t

3

CU3
5 3
C 1 6 3
C 1 7 3
C 1 3 3
C 1 9 3
C2 0 3
C21 3

C

:

‘

'

Cl 0

1

i

i

'

- -

C33
C93

C

i

?

1

*

si

'

<

'

’

)

1

)

1

'

-

C

'

'

i

C22 3
C23 3
C24 3
C25 3
C26 3

'

.

>

:

3

H

I3 Z
I

'

i
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C27

]

123]
C29 ]
C3

0 ]

C31

f£

]

C32 ]
C33 3
C34 3
C35 3
C36 ]
C37 ]
C33 ]
C39 3
C4

0 3

C41

]
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]

C43 3
C44 ]
C45 3
C463
C47 3
C43 3
C49 ]
C5Q
C51

•NEXT, OPZRAT I OMAL I
'DO YOU KNOW 0 PEA AT
AX SUE A- 7!
-C'Y' e ANSWER)/ 32
AM SUEZ)/ 27
-C'N'
MOM OPE PAT 1 CMAL Z1
'APE TECH:’ I CUES CONS
AMS V2R-F
ANSWER)/ 37
-C'Y'

]
]

C52 ]
C53 ]
C54

'

-

,

(

'

N

'•

-1

AT! 3 YEP

)

/

32

'SECURE APPROVAL OF
'DID YOU DO SINGLE
AWSY2P-0
-C'Y' € AM S'W E P. ) / 4 2
ANSWER)/ 57
-C'N'
YHAT MAS PERCENT AG
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FOUR MG?. 2 PAIRS OF OBSERVATIONS.
CALCULATE RELIABILITY BY PiPPRCPRIATZ M ZTFG u
’FOR SEVERAL PAIRS OF 0BS2AVA7 IONS,’ TRfTcal o
REL I AB I L
CCRHZLA? I ON CO OFF I C I EFT
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'RELIABILITY IS ESTABLISHED; PROCEED TO DETERMINE'
'VALIDITY, COSTING AMD SUPPLEMENTARY MEASURES AS ME COED.
PRESENT RESULTS TO DM FOR HIS APPROVAL.
'DOES DATA PROVIDED MEET MEEDS GF DM?'
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METHOD
WELCOME TO THE SYSTEMS APPROACH TO THE
FQP.TUME/HUT CM I MS OM EVALUAT I CM’ METHODOLOGY.
FOR EACH QUEST I CM, AM SUE?. Y FOR YES OR N FOR
NO; OTHER'-* I SE INPUT A NUM3ER.
DM USED HERE MEANS DECISION MAXED.
REMEMBER TO DETERMINE GOALS OF DM.
DO YOU KNOW WHAT THE ORGANIZATION WILL ACCOMPLISH?
Y
REMEMBER TO DO THE TEST OF COMPLETENESS
FOR GOALS OF ORGANIZATION.
DO YOU KNOW THE ACTIVITIES OF THE ORGANIZATION?
REMEMBER TC DETERMINE PARTS FOR DM.
DO YOU KNOW STRUCTURAL ENTITIES FOR ORGANIZATION?
Y
REMEMBER TO MATCH GOALS WITH RELATED PARTS.
HAVE GOALS AMD PARTS BEEN INTEGRATED AMD PRIOR IT TI 7 ED?
Y
NEXT, OPERATIONALIZE GOALS WITH PARTS.
DC YOU KNOW OPERATIONAL COMPONENTS OF GOALS?
Y
NOW, OPERATIONAL IZE TECHNIQUE FOR EA. GOAL COM PONE
ARE TECHNIQUES CONSISTENT WITH DM GCALS?
Y
SECURE APPROVAL OF DM FOR IMPLEMENTING TECHNIQUES.
DID YOU DO SINGLE PAIRS CF OBSERVATIONS?
Y
WHAT WAS PERCENTAGE DIFFERENCE OF OBSERVATIONS?
C:

20

•

REPEAT OBSERVATION.
20?
IS PERCENTAGE DIFFERENCE LESS THAN
Y
YOU ARE READY TO GO ON.
_
RELIABILITY IS ESTABLISHED; PROCEED TO DETERMINE EEDED
Ao h
VALIDITY, COSTING AND SUPPLSM3HTASY K2ASUS2S
APPROVAL.
HIS
FOR
PRESENT RESULTS TO DM
DOES- DATA PROVIDED MEET NEEDS OF DM?
Y
RECYCLE FOR NEXT ONGOING EVALUATION.

